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THE COMMITTEE OF LLOYD'S REGISTER. 


LLOYD’S REGISTER OF SHIPPING, issued annually in July. This Book contains the Names, Cnassrs, and 
detailed information concerning the Vessels classed by Lloyd’s Register and the late Underwriters’ Registry for Tron 
Vessels ; particulars, as far as possible, of ALL Sxa-Gorng VEssELS in the World, and of all iron and steel vessels trading 
on the North American Lakes, of 100 tons and upwards; the dead-weight capacity of Steamers and Motor Vessels ; 
list of Motor Vessels ; lists of vessels carrying Petroleum in bulk, vessels fitted for Liquid Fuel, and Cable Steamers; 
particulars of vessels fitted with Refrigerating Appliances, and a list of Frozen Meat Stores; together with a list of Owners 
of Ships recorded in the Register Book. 

In the Appendix will be found lists of Subscribers arranged according to place of residence and alphabetically (in 
the former list descriptions of Subscribers’ businesses are entered), details of Dry and Wet Docks, Floating Docks, Pontoons, 
Patent Slipways, Tidal Harbours, Quays, &c., in all parts of the World; a list of Telegraphic Addresses of all firms, &c., 
connected with Shipping (with the Telegraphic Codes severally employed), so far as ascertained; a list of Steamers 
of 500 tons and upwards arranged according to their gross tonnages ; detailed Statistics respecting Merchant Shipping ; 
lists of Shipbuilders, with names of existing Vessels built by each ; list of fast Merchant Steamers; Index to Changes 
of Names of Vessels, &c., &c. 

A list is also printed in the Appendix of the Members and Subscribers of Lloyd’s, and of the Agents to Lloyd’s. 

Terms oF Supscriprion :—The subscription for Marine insurance Companies or Public Establishments, is £12 12s. 

per annum, for a single copy of the Register Book, and £6 6s. per annum for every additional copy 
supplied, unless the copies be periodically posted with type with additions and corrections throughout the 
year, in which case the subscription for each. copy supplied is 20 Guineas per annum. 

In the case of other Subscribers the subscription is £6 6s. per annum for each copy, unless periodically 
posted with type with additions and corrections throughout the year, in which case the subscription is £10 10s. 
er annum for each copy supplied. 

For the convenience of Subscribers not resident in London, or not having their Books posted, a Supplement, containing 
the additions to, and corrections in, the Register Book, is issued periodically, and forwarded gratis to Subscribers. 


LLOYD’S REGISTER OF YACHTS, issued annually in May. This book contains, in addition to the Names, CLAssxs, 
and detailed information relating to Yachts classed by the Society, the Names, Dimensions, &c., of other British and 
Foreign Yachts, the particulars of which are known; also, in an Appendix, a List of the various Yacht Clubs, with 
Illustrations of their respective Flags; an illustrated List of Distinguishing Flags of Yachts; an Index of Signal Letters ; 
a List of Yachts, the names of which have been changed; a List of Yachts arranged according to Tonnage; a List of 
Yacht Builders and Designers, with Lists of the Yachts which they have respectively built and designed ; and a List of the 
Names and Addresses of Yacht Owners so far as they can be ascertained ; besides other interesting information. 

TreRMS OF SUBSCRIPTION :—£2 2s. per annum, for which one copy is supplied. 


LLOYD’S REGISTER OF AMERICAN YACHTS, issued annually, from the Society’s New York office, in June. 
Copies can also be obtained on application to the Secretary, 71, Fenchurch Street, London. 

This book contains the Names, Dimensions, and full particulars of all American and CanapiaAn Yacurs, so far 
as they can be ascertained ; a list of American and Canadian Yacht Owners, with their addresses and the names of the 
Yacht Clubs to which they belong; a list of American and Canadian Yacht Clubs with the names of their Officers; a 
list of the principal American and Canadian Yacht Builders and Designers ; an index of Late Names of Yachts; and an 
index of Signal Letters. ANNUAL SuBscriprion : $10 per copy, bound in canvas; $12 per copy, bound in cloth. 


AMERICAN YACHT FLAGS.—Flag Plates from Lloyd’s Register of American Yachts; 46 lithographed plates 
containing the burgees of 550 Yacht Clubs of the United States, Canada and the West Indies, with the Private Signals 
of 1,900 Yachtsmen. Price :—$3.00. 


RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF VESSELS :— 
(i.) Steel Vessels, including Rules for Steam Engines and Boilers and Internal Combustion Engines, &c. Price :—15s. 
(ii.) Wood and Composite Vessels. Price :—5s. 
(iii.) Wood, Composite, and Steel Yachts. Pricx :—ds. 
(iv.) Wood and Composite Yachts of the International Rating Classes. Price ;—10s. 


GEOMETRICAL PROPERTIES OF SHIP GIRDERS AND SECTIONS (Based on the British Standard 
Sections as revised in 1914), being a series of Tables giving, for a wide range of thicknesses, the sectional area, the 
‘centre of gravity, inertia, and modulus of resistance of various rolled sections and girders, with and without plating, 
commonly used in Shipbuilding. Prick :—£1 1s. 

Nore :—This book is of special service to Ship Designers and others in the application of the Society’s New Rules. 


JORDAN’S TABLES, which comprise weights of Iron and Steel, together with other information useful to Naval Architects, 
Shipbuilders, and Manufacturers. Prick :—£1 1s. 


TESTS OF MATERIALS, containing the requirements of the Society’s Rules for the testing of steel plates, sections, bars, 
iron and steel forgings, steel castings, steam pipes, anchors and cables, &c.: together with suggested specifications for 
materials for which there are no tests mentioned in the Rules of Lloyd’s Register. Price :—5s. French Edition 10 francs, 
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Suction, separate power pump ...| 34 


water ballast pump in vessels 
fitted with internal com- 
bustion engines (non- 
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Diesel engines) ... 2 
= water ballast pump in vessels 
fitted with Diesel engines 4 
5 water circulating pump 4 
Discharge Valves, method of securing... 6 
Donkey Boilers of sailing vessels —_ 
Double Bottoms—Tases-6 to 8 
“4 He ere 10 
» air pipes ay cea t! 
- centre? girder and connecting 
bars ... ; gs yaeLO 
Fe double reversed frames in 
machinery space... 10 
a drainage 34 
‘9 floors se “as eye al), 
3 », attachment tocentre girder 10 
“3 » bracket 10 
y », spacing of solid ... 10 
eS » watertight 10 
93 increased thicknesses in mach- 
inery space 10 
< inner bottom plating reat 
re manholes and covers . 10 
Fe margin plate : Pema Et, 
e scantlings with increased frame 
spacing 14 
Bs side girders, in engine space 10 
, Side girders, additional at fore 
end ... a 11 
3 side girders, number aa, 10 
Fp stiffening under heels of 
pillars nee “cr at 16 
» tank side brackets and angles... 10 
” testing ... oa 10 
$ vessels carrying oil fuel... 35 
+ vessels loading aground 10 
Doubling Plates under sounding 
pipes ... ay : 35 
Doublings, at corners of deck openings... 13 
Drainage, engine and boiler space 34 
+ fore and after peaks ... 34 
= holds and tanks 34 
* insulated chambers 3 
» Oil fuel compartments... 35 
i tunnel ... 34 
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Section. 
Electric Arc Welding—sce Welding... — 
Electric Fittings on board Vessels ... — 


Cases, Installation and Fixing of... 9 
», joints during erection... meet 


» protection where passing 
through beams and non- 
watertight partitions 


» selection of runs K 9 
. sockets and other connections... 9 
»» Support and protection 9 
», Watertight glands and deck tubes 9 
» Insulation of... 8 
»>  armouring 8 
» _ lead covering ... 8 
+ paper insulation 8 
5 tests of r 8 
» types of ws * eae ans 
5 Vulcanized rubber insulation... 8 
CoMMUNICATION CABLES oy oie, Le 
Conpbucrors 7 
Ss material of Poy 2a 
*y maximum size of single wire 7 
; minimum sizeof ,, 4, 7 

a proportioning of, to current 
carried ... ee rie 
re standard sizes... ver 

ConTROL GHAR 

AND RESISTANCES ... eae A Sega 43 
+ general construction ... 13 
position in ship wares 
Barto TEstine ee ive are las 
EARTHING CONNECTIONS se Sie UN, 
Firrines ay: see ee ee 
»  arclamps ... ep cst 
» ceiling roses ... Se ere bil 
» general requirements Pea G | 
»  lampholders ... Ree eve mi 
» plugs and sockets... eee 
» searchlight lamps... 27 1d 
FusIBLE Cur-oOUTS ... Es vies 
GENERATORS ... ee vy I 
$5 automatic regulation of pressure 2 
a earthing of plant ... 2 
field regulators 2 
a lubrication... ; ae Ba 
Ps position in ship... ee: 
oY. rating of ... 2 


5 terminals ... ant ae 
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Section. 
Electric Fittings on board Vessels-—continued. 
INSTRUMENTS 5 
+ three-phase systems 5 
rs three-wire systems 5 
*s two-wire systems 5 
Lignrninc Conductors its 14 
Lotitiné PRESSURES ... 1 
Mary DIsrRiBuTioNn ? Arie Ll, 
A: 7 alternative lighting 10 
. z control of circuits... 10 
+ af emergency supply... 10 
? F interference with 
magnetic compasses 10 
: i subdivision of  cir- 
cuits «ss 10 
MAIN SwWItcHGKAR ae 4 
” + three-phase four-wire 
systems ... » 4 
” i three-phase three-wire 
systems ... owe «64 
; ; three-wire systems... 4 
= re iwo-wire systems 4 
Movors 12 
fd general construction ... 12 
» position in ship 12 
NAVIGATION LAMPS 10 
Resistances (see Control gear aad 
resistances). 
SECTION AND DISTRIBUTION Boarps... 6 
SpectaL ReQuIREMENTS for vessels 
carrying oil having a flash 
point less than 150° F. ... 15 
STANDARD SYSTEMS... nan <a: 
SWrtCHBOARDS... He 3 
a general construction ... 3 
2 position of a Fr Gieet: 
SWITCHES AND Circuit BREAKERS 6 
Electric Ignition in internal combustion 
engines +r aaa cae ess 
Electrodes, inspection coh ing manufacture 2 
= manufacture of 2 
as specimens of ... ae 
Elongation of boiler stay bar test pieces... 6 
ns » steel angle and tee 
bars he MING 
‘5 », Steel test pieces 6 
Ps forging test pieces 9 
= ship steel angle test pieces... 5 
” » Plate test pieces... 5 
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Page. Section. Clause. 
Elongation of ship steel rivet bar test 
98 pieces eee Sy) 2(c) 
98 * steel casting test piece 8 6 
98 * test pieces of special iron 
98 screw stays for combus- 
; tion chambers... iy 2 
ais Engine and Boiler Bearers Salat 1 
a6 ‘ Casings (see Ghenas) eng 28 1 
104 r Skylights andGratings 28 3 
105 . Space, construction in 
104 way of 27 2 
105 Engines, Diesel (sce Diesel engines). 
», internal combustion (see Internal 
105 combustion engines) _ - 
» Steam reciprocating (see Steam 
104 reciprocating engines) oo 
96 » Steam turbine (see Steam turbine 
engines) vie - = — 
97 Equipment—T snes 53 to 55. 
as for steam and sailing vessels 40 4 
97 ‘ », trawlers and tugs 38 10 
97 = number be 10 2 
96 * » for trawlers and tugs 38 10 
106 - testing of 40 3 
106 Equipment Notation ... r. oo * 
: cat 
oe F .» Withdrawal of 40 10 
105 wl 1(y) 
Equivalent Arrangements see 41 4 
Equivalent Sections—T ase 37. 
99 Escape Hatchways 25 9 
Expansion Joints in pipes 34 6(f) 
107 
9d 
95 
96 
95 re 
98 Feed Pipes, copper Be 13 1-8 
Pe » Solid drawn steel 13 13, 15, 16 
86 Feed Pumps eee ; a iste — 
69 Fees, engines and boilers built under 
69 special vii ease «ors 29 2 
69 » examination of refrigerating 
- machinery and appliances 6 a 
Sa » first entry of Class in Register Book 28 — 
194 ” ; “EMC” in Register 
. Book 28 o 
al » freeboard ... d 82 — 
127 5 inspection of electrical fittings 16 _ 
124 » Special surveys of hull and 
124 machinery 29 5 
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Section. Clause. 
Fees, non-payment of... a4 wen iit. — 
4, vessels built under special survey... 29 1 
Fire Extinguishing Apparatus ome 12 
PA - internal 
combustion engines +f ape! 8 
Flanges of Bars, breadth of _ ... oxen) 9 


Flanging of floor plates... ce 1 ou 


Flats, watertight... ef oad Pre 7 9 
Floors, frames and reversed frames on ... 8 3 
Floors in cruiser sterns ... = ascmind 2(b) 
3 double bottoms... a nasal 4 
rE engine space of single bottoms — 27 1(¢) 
F single bottoms ... ee were 1,2 
trawlers and tugs ec ax BS 2 
» watertight... ne 10 A(h) 
Fore and Afters, latchway, steel ret) 4(i/) 
6 PA wood ie ED 4(¢) 
Forecastles (see Superstructures, 
detached). 
Forgings, ingot steel, annealing of Kemet! 2&10 
3 process of manufacture ret tig 1 


4s testing and inspection of =... 9 3&10 
Frames and Reverse Frames on floors in 


single bottom vessels ... nt 3 
» double on bottom forward Sei 1 
Framing—TAsuss 2 to 4. 
” 5 a leah 6 on 
A additions in machinery space... 27 2 
y after peak uss “te acee 7(c) 
. attachment at lowest deck ... 6 7(b) 
‘3 ? totank side brackets 10 8(c) 
< brackets at cut frames Se 10 6 
‘ breadth of shell flange ft 86 4(¢) 
: cruiser sterns ... we Renn 2d. 2(@) 
5 extent in ’tween decks we 6 3 
. increased spacing of — (see 
Increased frame spacing). 
7 increased thickness in boiler 
room... aes = bon ak 7(d) 
* punching of rivet holes 2 ee 7(e) 
- raised quarter-deck — ... “in foe 1() 
a reversed frames ah accel 5 
n sailing vessels «.. ths cae 2 
‘ scantlings mat stmt 6 1(a) 
a ee increase for length of 
superstructures 6 1(d) 
ns + in tween decks ooo eant 4 
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Section. 


Framing, spacing of st ot 
Freeboard, as condition of class ... 


” 


” 


withdrawal of class for in- 


fringement ... ave 
assignment and marking of ... 


Freeing Ports... sie ty sis 
Fuel Oil, rules for carrying and burning of 
Full Scantling Vessels, definition of 
Funnel Dampers ... 

Furnaces of Boilers 


G. 


Gauge Glasses to oil storage, settling, or 


service tanks ... a 7 
Gauges, crankshafts and turbine engines 
General service pumps 
Girders—TaB_xs 16 and 17. 


” 


” 


” 


additional in machinery space ... 
brackets ... & 
centre in double bottoms 


numerals for 
riveting of 
side in double bottoms ... } 


where chilled meat carried 


Gooseneck Ventilators 
Gratings, boiler room 
Gudgeons on sternframes 
Gussets at margin plate ... 


” 


H. 

Hatchways—Tapins 36 and 368 
battens 
beams 


» overhanging... 


~—e 


» reinforced 


bunker and trimming 


carriers for beams and fore 
and afters... 
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Section. Clause. Page. Section. Clause. Page. 
Hatchways, cleats 25 8 50 Increased Frame Spacing, shell plating.. 14 4 36 
“ coamings, construction 25 3 49 - riveting .. 14 9 37 
mf “ height of ... 25 1 49 Inner Bottom Plating ... 10 6 32 
. =A reinforced 16 5 40 Fa increase when cargo 
: Bs thickness of 25 5 49 grabs used 31 1(¢) 55 
+ covers 25 6 50 ¥ under engines 27 1(d) 52 
escape e. 25 9 50 ‘ where ceiling omitted 10 6(b) 32 
Fe flush seuttles... 26 10 50 Inspection, facilities for ... oF ee pe 9 121 
“ rests for covers as 25 7 50 Installation of Machinery ace 55 re 71 
% stiffening of weather deck Insulation of Boilers : i. 80 8 60 
coamings ... 25 3(@) 49 Intercostal Girders, under rake? rae | D(a) 35 
+ tarpaulins 25 8 50 Intermediate Shafts, diameters for Diesel 
9 trunked 25 11 50 engines 5) 9 90 
Hawsepipes a a. 40 7(b) 66 7 diameters for internal 
a shell plating in way of 12 1(e) 33 combustion engines 
Hawseers, tests for : 13 3 130 (non-Diesel) 3 5 88 
High Tensile Steel Shafting 3 9 89 ” diameters for steam 
Horizontal Girders in oil fuel bunkers... 20. 3(@) 45 engtave - a 
TABLE 33. Internal Combustion weal 
; : Engines (non-Diesel) accessibility... 2 2 86 
Hydraulic Testing, air receivers 3 10, 11 92 Me 
; 7. additional manual pump 
” boilers, new ; 17 7 76 in lien of power driven 
” copper steam pipes 13 D 74 pump aa) 11 86 
” » feed delivery pipes 13 6 7 3 ballast pump direct bilge 
9 cylinder liners, jackets and suction 2 11 86 
water passages (Diesel ‘ carburettors and 
engines) : at 15 91 vaporizers 2 7 86 
deca bor hes commutators ae 8 86 
tarhal pees anes = diameters of skate 3 1 87 
—non-Diesel) ... 2 123,18 86 ” diameters of flywheel 
iron or steel steam pipes... 13 4 74 shafts sighed 6 88 
iron or steel feed delivery a diameters of intermediate ‘ 
pipes 13 15 74 shafts 3 a) 88 
refrigerating machinery and diameters of screw shafts 3 8 89 
appliances 4 3 109 diameters of thrust shafts 3 a 89 
+s dimensions of crank webs 3 4 87 
2 drip trays for separate fuel 
tanks... : Stee 5 89 
~ electric ignition... 2 8 86 
5 exhaust pipesand silencer 2 14 86 
L ; filling pipes 4 4 89 
Increased Frame Spacing 14 -- 36 ” fire See ee eer ; 
: allowable 14 12 waite Lee ioe ni ae 
i Ee ty eae 14 5 86 < fuel tanks and Sings . 4 1 89 
ee ee i te 
Ps double bottom 14 2 36 es gauze diaphragms at 
= framing .. . 14 3 36 openings on petrol 
- middle line bulk- tanks ... os 4 2 89 
head ... 14 8 37 A glass gauges 4 3 89 
- pillars 14 6 36 + governor... 2 4 86 
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Section. 


Internal Combustion 
Engines (non-Diesel)—con/inued. 


2 hydraulic testing of 
cylinder liners, 
water jacketsand 
water passages... 

¥ lamps used for ig- 
mition or vapor- 
izing — 

lubrication, forced 


“ metal or metal-lined 
tray underengine 
in wood vessels 


ze petrol and paraffin 
oil pipes 

aa pumping arrange- 
ments ... cee 

Bs reversing gear and 
clutch ... eae 

* shafts of special high 
tensile steel 

5 test of machinery 

; ventilation of en- 


gine room 
” water circulating 
punp strainer... 
Interpolation of Scantlings 
Iron, rolled bar for screw shafts ... 
>» Special for screw stays for combustion 
chambers aa 


» Pipes, wrought : 

2 = annealing of 

Pe a dimensions of feed 
and steam pipes 

. > hydraulic testing of 
feed and steam 
pipes 

” % welding of ... 


Items not particularly specified in rules 


Keels--T'ABLE 1. 

», bar, and scarphs ... 

» flat plate ... 

5 material of 
Keelsons —T anes 10 and 11. 
Pe additional in engine space 
- attachment to floors 
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Keelsons, butt connections 


2 continuity of 
3 flanged to shell... = 
7 increased thickness in boiler room 
hy in double bottoms—see Girders 
in trawlers and tugs 
middle line 
side 


fe. 
Lagging of Boilers 


Lead Pipes, where not to be used 


Length, measurement of... ste wae 
Liability, non-acceptance of, by Society 
Liners of Screw Shafts ... 

Liners to shell plating 

Loading and discharging aground 
Locking Gear 


Longitudinal Bulkheads, lower decks 

Lubrication, forced (Diesel engines) 

(internal combustion 
engines) 


“3 (steam engines) 


” 


Machinery Casings 
. - in trawlers and tugs 
as Space, pillars in 

Manhole Covers ... 

Es protection of 

Manholes in floors and inner bottom 
es to bilge wells ... 

Maaual Pump, position of 

- provision of 

Margin Plate 

Mast Holes : 

,, Rings in sailing vessels 

Masts—Tanues 47, 49 and 50. 

5, construction of, in sailing vessels... 
in steamers 
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Section. Clause, Page. Section. Clause. Page. 
Masts, holes ise ia 5g st 625 13 51 Oil Fuel Compartments... a io 85 3 59 
» Tings 2 wee <P equate 8 62 Oil Fuel, rules for carrying and burning of 35 — 59 
Materials, quality and testing of oo — 121 Oil Pressure Pipes oe ise ett, 10 61 
Middle Line Bulkheads ... ty ae Wd l 46 Overflow Pipes to oil fuel compartments 35 7 60 
= in oil fuel bunkers ve 20) 5() 45 Owners’ Specification for Machinery ... 2 6 a 
5 withincreasedframespacing 14 8 37 
Mill Scale, removal of ... oon ‘po ty 2(a) 64 
Mud Boxes in machinery spaces... Seed 5(d) 72 
Mushroom Ventilators ... an is 26 5 52 
P. 
Painting, all steel and iron work wed 2(a) 64 
. = extent of aes vee We oe 2(a) 56 
N Panting Arrangements—TABLE 5. 
— > € 
Nominal Horse-Power of engines in ied hi en oe at ; a 
regulating fees for their survey 29 — 6 ” abaft collision bulkhead... 7 2 29 
Non-Liability of Society ad .. 26 a re +r forward collision bulkhead = 7 1 29 
Non-Return Valves to bilge suction pipes 34 8(c) 58 ” in after peak 7 4 30 
Non-Watertight Bulkheads—TAniu 35. » in deep “tween decks 7 3 30 
x i A peo | ae 16 ie in sailing vessels... 4sCROO 3 62 
= bunker buikheads ... 21 2 46 Peak Tanks (see Deep tanks) ... w- 19 a 43 
is middle-line bulkheads 21 1 46 Periodical Special Surveys of vessels j aA fi “— 
Novel Forms of Construction ... eo 6 10 ; ; E 
7 Diesel engines 9 5 90 " completion of ore ee (0) 11 
machinery and boilers — 2 4 71 _ ee tf) 
Numerals, determination of 3 2 24 »? held ile amet ease AS a) me 
“a8 ‘ —= q 
~ raised quarter deck vesse] 23 1(«) 48 occasional rie 9(¢) oI 
” record in Register 
Book ... oe 9(e) ll 
Periodical Surveys, boilers oS sgn) — 85 
rs i Diesel engines ae nS — 94 
re) A - donkey boiler —_ of 
. ° sailing vessels ... 33 — 85 
Occasional Surveys i. a 9(d) 11 7 . internal combustion 
Oil Carrying Vessels... ae —— = 67 engines ... set — 89 
Oil Fuel Bunkers—Tasues 33 and 34. 39 - refrigerating machi- 
4 20 — 44 nery and appliances 5 — 115 
re air pipes... te Pon ati vi 60 si z steam engines and 
; boilers... Pe -- 5 
iy decks in way of a eel 7 45 wanes , ge ae 
flash point of oil 20 i 1 a water tube boilers ... 34 I 85 
3 a. ores i Petrol and Paraffin Oil Pipes... ... 4 6 89 
- middle line bulkhead See 5(b) 45 : > 
: Pillars—Tasies 14 and 15, 
= plating at ag eel 2 dt 
is ? J al QR Atak hte = 38 
5 riveting of ... ae come 8 45 
+ 6 : closely spaced... on “et LO 2 38 
7 stiffeners and girders ee dt) 3 45 3 : cats 
ores get " : ; ra ; arranged for shifting 
” - 7 e a Whee te a0 © 45 boards... meeeL6 2(h) 39 
e Ree Ot ca = oe 20 11 46 2 cs girders at head Re li: 2(c) 38 
-- tannel ee ee sagan) 4 45 a 5 in way of superstrue- 
Pe ventilators ... se <0 10 46 tures oe Pre td A} 2(b) 38 
washplates ... er con 5(a) 45 es - made of weldless tubes 16 2(k) 39 
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Section. 

Pillars, closely spaced, riveting of 16 
o = stiffening under heels 16 
»  eruiser sterns 24 
,, in machinery space 16 
» in trawlers and tugs 38 
.. Where increased spacing 14 
» Widely spaced 16 

x doubling plates under 
heels 16 
i ts numeral for 16 
r : riveting of 16 
" : stiffening under heels... 16 
a * tensile strength of 16 
Pintles rudder 5 ‘ 5 
Pipes for oil fuel, and testing on . 35 
5 protection in holds and bsdhikeces eng 
» through coal bunkers 6 
Pipe system 34 
, tunnel 18 
Plans, submission of Pa 
is :, for Diesel engines 2 

- ~ steam engines and 
boilers ... 2 
Poops (sce Superstructures, detached)... 22 
Ports, freeing 29 
Pressure Gauges of tafters 18 
os Pumps .. 35 
Proportions, Bepbk to be used for 3 
7 limits 2 
Protection of Pipes in holds ee tates 29 
Proving Establishments, list of — 
Pumping Arrangements 34 
” Diesel engines 4 

3 for oil fuel installations, 
submission of 35 

Gy internal combustion 
engines 2 
9 steam engines . 10 

Et submission of plans for 
approval 34 
Pumps, bilge and general service stuse 
+, pressure, control of motive power 35 
» feed ; 3 
. hand for sailing vessels ... 36 
»  hon-flooding arrangements 10 
.. Separate power, direct bilge; 4 
suction pacts inp 24: 
» Water circulating 4 


Punches and dies... 
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Quadrant .. 
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Section. 


Quarter Pillars i in deep big E48 He 


R. 


Raised Quarter Decks ... re = 


” 


break bulkhead 
deck plaging ... 
numerals ; 
strengthening at break 


Recess, in bulkheads in boiler room 


» tunnel 


Records in Register Book, Diesel engines 


machinery and boilers ... 

” refrigerating machinery 

rh surveys during construction, hull 
ae “i machinery 


special periodical 


Reductions of Scantlings at Ends 
Refrigerating Machinery and Appliances 


” 


access plugs Ary 

brine cooling systems... 

cargo battens... ses 

classification and certifi- 
cates... tee eee 


coal bunker bulkheads ... 
cooling tests... 
draining arrangements ... 
fees 

hydraulic and oahee tests 


insulation oT ae 
45 protection of ... 
motive power. or 
periodical surveys 
* complete ... 
Bs loading port 
a modified ... 
power of machinery... 
protection of pipes see 
record of survey ... RE 
repairs or renewals ee 
spare gear S 
sounding pipes ... eee 


thermometer tubes 
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Clause. 


Refrigerating Machinery and Appliances—continued. 


ventilation of brine cooling 
and return tanks 
of open brine tank 
compartments ... 


” 


” ” 


” 


Register Book, subscriptions 
ss supplements ous 
Repairs, notice to be given in writing 
+ Tequired, appeal against... 
+ surveys 
+ Supervised by surveyors oe { 


Reports, access to 
oe copies of 
Reversed frames 


is double in machinery space } 
Rigging—TaBues 48 and 51. 
;, for steamers and sailing ships... 
As tests for... 


Riveting —TABuLeEs 38 to 40. 


i. deck girders 
4 deep tanks 
& fore end of bottom ee 
35 general regulations relating to... 
rr) “long ” superstractures 
Ee oil and fuel bunkers 
9% pillars, closely spaced 
5, under watertight flats ... 
», Widely spaced 
»_ punching of holes in frames 
rudders ... 
4 shaft tunnels 
“short ” erections 
watertight bulkheads 
rr with increased frame spacing 


Rivets, beam knees P 
. brackets at ends of eee 
web frames to beams 


be ” 
» deck girders 
form of 


» half beams to coaming plates 
., heads and points... p 
holes, at turn of bilge in frames... 
s, removal of burr 
r » unfair 


number in shell chocks ... 


watertight bulkhead fittings 


3 12(b) 


3 12(c) 

3 6 
3--5 — 

6 oo 
22 1 
10 — 
23 — 
10 — 
22 2 
29 7 
aS) 1 
19 2 

6 5 

8 3(e) 
10 5 
3 7 
14 1 
30 — 
16 7(e)(f) 
19 10 
11 4 
39 3 
22 2() 
20 8 
16 6(¢) 


16 6(4) 
16 6(e)(d) 
6 7(e) 


5 6 
18 5 
22 1(e) 
17 6,7 
14 9 


1b 3(A) 
16 6(f) 


7 \(/) 
16 6(e) 
30 2 


15 3(¢) 
39 3(f) 
By 3(¢) 
39 3() 
39 3(e) 
30 8 
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Rivets, pillar heads and heels 
. size and spacing of 


seams of shell plating ... : 


spacing, deep tanks 


forward of 2th length “- 


frames to floors... 
in frames generally 
pillars, tubular... 


» angle or channel 


oil fuel bunkers 
ee ‘4 of rows of 
. stem and stern frame 
tank side brackets 
tests for ... 
» ventilator coamings 
. Web frames : 
Rope, flexible steel wire and tests 
Rudders—TAsBuus 41 to 44. 
” 
couplings 
keyways at arms 
mainpiece 
material 
pintles... Pt cab er 
riveting 
stops 
* trawlers and tugs 
Rule, date of operation of a new... - 
Rules, items not particularly specified in 
deviation from 


Ss. 
Safety Valves of Boilers re ae 
Sailing Vessels . 
Savealls at furnace mouths 
Scantling Numerals 4 
Scarph, decks at raised quarter ink te 
Screw Shafts, diameters for Diesel engines 
internal combus- 
tion engines... 
steam engines... 
liners ate ite 
periodical examinations Diesel 
engines xe 
internal combus- 
tion engines... 
steam engines... 
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Section. 


Screw Shafts, tapering off at forward end 
Scum Pipes, copper 
Scuppers ... 
-: storm valves 
Scuttles, flush, to bunkers 
in topsides ; ‘ 

Sea Cocks and Valves, method of securing 

ye ay position of 
Sea Connections, method of securing 
Seams of Plating—T ane 39. 
in masts of sailing vessels 
” ” steamers 
oil fuel bunkers 
i of long bridges 


” 


x shell plating forward of 3th length 
=: tank top plating in way of oil fuel 
Service Tanks of large capacity 
Shaft Tunnels (see Tunnels, shaft). 
Shafting, diameters for Diesel engines ... 
internal combustion 
engines ... 
steam reciprocating 
engines .. 
Pa ES steam turbine engines 
6 materials oe a 
re special high tensile steel 
Sheaves for Jeading blocks x 
Sheerstrake, increase at break of raised 
quarter deck... 


Sheerstrakes, increase at ends of super- 
structures... wee . eee 


Shell Plating—Tasixs 18 ae 19, 

- breadth of strakes ... tes 
bulwarks ... 
caulking of... one <c 
a cruiser sterns cae 


” ” 


” ” 


_ increase at breaks ... i 
A liners or she 

ae openings in topsides 

with increased frame spacing 
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Side Stringers (see Panting Arrangements). 
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J. Hersert Sorurron, Esq., Chairman. 
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Sm Kennetu 8. Anperson, Bart., G.C.M.G., K.C.S.1., K.C.1.E. J. Witson Porrer, Esq. 
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W. E. Harereaves, Esq. P. G. Mackinnon, Esq. 
Howarp Hounper, Esq. Sir James Mis, K.C.M.G. 


ArtHur L. Sturcs, Esq., Chairman of Lloyds. 
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6th September, 1922. James T. Minton, Esq., D.Sc., M.Inst.0.E. 
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LIVERPOOL COMMITTEE. 
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S. Barker, Esq., Chairman. 


Henry F. Ferniz, Esq., Deputy-Chairman. 


James H. Buaziny, Esq. P. Harvey Dopp, Esq. THomas Rome, Esq. 

Sirk ALFRED Booru, Bart. T. H. Harrer, Esq. | Ernest B. Roypen, Iisq. 
FrepeRIcK OC. Bowrine, Esq. T. F. Harrison, Ksq. James P, Rupour, Esq. 
Ernest Cooxr, Esq. | E. 8. Lunp, Esq. H. H. Srrrr, Esq. 

G. H. Court, Esq. J. Mackenzie M. Meysr, Esq. 


J. Rengy Smirx, Esq., M.Inst.C.£., Chairman of the Liverpool Shipbuilders’ & Engineers’ Association. 


PRINCIPAL SURVEYOR. SENIOR ENGINEER SURVEYOR. 
A. CAMPBELL-Houms, Esq. | Joun Dykes, Esq. 
SECRETARY. 
W. L. Crarx, Esq. 
Office, 201, Tower Building, Liverpool. 
6th September, 1922. 
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1922-1923. 


Wauter T. MacLennan, Esq., Chairman. 


JoHN DrenHouM, Esq., Deputy-Chairman. 


A. Scorr Brown, Esq. J. R. Harrison, Esy, CoLoneL Grorce Minne, C.B. 
James Brown, Esq., 0.B.E. _ Srr Freperick N. Henperson, K.B.E. Joun Bruce Murray, Esq. 

J. G. Curystan, Esq. | Gxoree Jackson, Esq. | Wm. F. Rozerrson, Esq. 
CHARLES DonaLpson, Esq.  Wiuas Law, Esq. ALBERT A. SmitH, Esq. 


R. J. Duntop, Esq. 


ASSISTANT TO THE CHIEF SHIP SURVEYOR | 
AND PRINCIPAL SURVEYOR FOR SCOTLAND. Sey ey eee g ee ees 


J. Montgomeriz, Esq., D.Sc. H, Charxe, Esq. 


SECRETARY. 
P. L. Wartow, Esq. 
Office, 342, Argyle Street, Hasgow. 
61h September, 1422. 
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ALFRED GILBERT SMITH, Esq., Chairman. 
Wm. H. McGrn, Esq., Deputy-Chairman. 


MEMBERS IN NEW YORK. 


Grorce D. Att, Esq., Vice-President, Standard Transportation 
Co., New York. 


Henperr Appieron, Esq., of Messrs. Appleton & Cox (United 
States Lloyd’s), New York. 


Samven Brrp, Esq., of Messrs. Talbot, Bird & Co. (The Franklin 
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CuarLes W. Bowrine, Esq., of Messrs. Bowring & Co., New 
York. 
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New York. 


Frank H. Cauty, Esq., of The Thames and Mersey Marine 
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Anprew Frxtcuer, Esq., President, W. & A. Fletcher Co., 
Hoboken, N.J. 


J. R. Gorvon, Esq., Zrafic Manager, Union Sulphur Co., New 
York, 


Epcar F, Luokensacu, Esq., President, Luckenbach 8.5. 
Co., Inc., New York. 


Wu. H. MoGuxr, Esq., of The St. Paul Fire & Marine Insurance 
Co., of St. Paul, Minn.; The Phoenix Insurance Co., 


Hartford, Conn., and Great American Insurance Co., New 
York. 


Rosert McGrucor, Esq., Vice-President and Managing Director, 
Green Star Steamship Corporation, New York. 

Cuarues E. MATHER, Esq., of Messrs. Mather & Co., Philadelphia 
and New York. 

Frankuin D. Moonry, Esq., President and General Manager, 
New York and Porto Rico Steamship Co., New York. 

Frank ©. Munson, Esq., Presiden’, Munson Steamship Line, 
New York. 

H. H. Raymonp, Esq., President and General Manager, Clyde 
S.8. Co., and Mallory 8.8. Co., New York. 

W. J. Ropers, Esq., of The Standard Marine Insurance Co., 
Ltd., New York. 

W. L. H. Smrpsox, Esq., of the British & Foreign Marine 
Insurance Co., Ltd., New York. 

ALFRED GILBERT Surry, Esq., President, New York and Cuba 
Mail S.S, Co., New York. 

Witiiam H. Topp, Esq., Chairman, Todd Shipyards Corporation, 
Seattle, Tacoma, and New York. 


MEMBERS AT 


H. F. Auexanner, Esq., President, Pacific Steamship Co., 
Tacoma. 


J. B. Branon, Esq., President, Providence Washington 
Insurance Co., Providence, R.I. 

W. Lxstie Comyn, Esq., of W. L. Comyn & Co., Inc., San 
Francisco. 

J. B. Levison, Esq., Fireman’s Fund Insurance Co., San 
Francisco. 

Wittiam Livinesrone, Esq., President, Lake Carriers’ Associa- 
tion, Detroit. 

ALEXANDER McDovucaut, Esq., President, McDougall-Dulath 
Co., Duluth. 


J. Harry Mutt, Esq., President, Wm. Cramp & Sons, Ship and 
Engine Building Co., Philadelphia. 


J. V. Parerson, Esq., Seattle. 


CHIEF SURVEYOR FOR THE UNITED STATES 
AND CANADA: 
James Frencu, Esq. 


ASSISTANT H. Jasper Cox, Esq. 


Office, 17, Battery Place, New York. 
6th Sexlember, 1922. 


OUTPORTS. 

J. Howard Pew, Esq., President, Sun Company, Philadelphia. 

Bensamin Rusu, Esq., President, Insurance Company of North 
America, Philadelphia. 

Guy M. Sranpirer, Esq., President, G. M. Standifer Construction 
Corporation, Vancouver, Washington. 

Lewis K. Tuurtow, Esq. Messrs. Crowell & Thurlow, 
Boston. 


©, 8. TrmperLake, Esq., General Agent, Hartford Fire Insurance 
Co., Hartford. 


J. J, Tynan, Esq., General Manager, Bethlehem Shipbuilding 
Corporation, Ltd. (Union Plant), San Francisco, 


W. F. Wurrrensey, Esq., Marine Vice-President, Aetna Insurance 
Co., Hartford. 


F. W. Woop, Esq., Vice-President, American International 
Shipbuilding Corporation, Hog Island, Pa. 


SECRETARY, 
S. R. Davies, Esq. 
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M. D.Pirouss, 0.4% President. 
MM. U.Bocqurr* ur F.Goparp,3* Vice- Presidents, 


MM. M.Brraup-VILLARs, 
Directeur Général de “ La Minerve,” et 

Administrateur Délégué de “Ta Polaire” (C'* Frangaises 
d’Assurances Maritimes), 

(Président du Syndicat de Compaynies Frangaises 
@ Assurances contre les Risques de Transports de 
toute nature et de V?Onion des Syndicats de Compagnies 
Frangaises @ Assurances contre les Risques de Transports 
de toute nature), 

Usatp Bocqurt,* 

Administrateur-Directeur du Comptoir Maritime (0 

d’Assurances Maritimes). 
G.BRETON, %¥ 

Administraleur-Directeur de la Compagnie des Chargeurs 
Réunis, 

Administraleur Délégué de la Compagnie de Navigation 
Sud-Atlantique, 

Administrateur de la Société Générale de Transports 
Maritimes & Vapeur, de la Société de Navigation & 
Vapeur France-Indo-Chine, de la Société Anonyme de 
Navigation “ Les Armateurs Frangais,” de “The Argen- 
tine Navigation Company (Mihanovich), London,” de 
la Compagnie de Transports frigorifiques, des Docks 
Frigorifiques du Havre, et des Docks et Entrepots 
Frigorifiques de Bordeaux et de Bassens. 

J.D’ALLEST, 0.3% 

Administrateur Délégué des Chantiers et Ateliers de Provence, 

Adminisirateur de la Compagnie Générale Transatlantique, 
et dela Compagnie Frangaise de Navigation & Vapeur 
(Cyp. Fabre). 

J.Dau Praz, 0.3% 
Président de la Compagnie Générale Transatlantique, 


Administrateur de la Société des Chantiers et Ateliers de 


Saint-Nazaire, 

Vice-Président de la Compagnie Frangaise de Naviga- 
tion & Vapeur (Cyp. Fabre), 

Vice-Président de la Compagnie Nantaise de Navigation 
a Vapeur, 

Président de la Socicté Anonyme de Navigation “ Les 
Armateurs Frangais,” 

Administrateur de la Compagnie de Navigation Mixte, 
de la Compagnie de Navigation d’Orbigny, et de la 
Société Francaise d’Armement. 

M. Bernarp pe CourvILuE, 0.3% 

Ingénieur en chef de la Marine (E.R.) 

Membre honoraire du Comité des Forges de France. 
GEORGES DE GoER Du Harve, 
Administrateur et Ingénieur-Conseil des Frigorifiques des 
Halles de Paris, et de plusieurs autres Compagnies 
Frigorifiques. 
Membre du Syndicat des Industries Frigorifiques. 
Cu.Dumont, 

Ancien Ministre des Travaux Publics et des Finances, 

Président des Ateliers et Chantiers Maritimes du Sud-Ouest. 
L.Gaumont, 

Directeur de ?Union-Maritime (O* d’ Assurances Maritimes), 
HUBERT GIRAUD,¥ 

Administrateur Délégué de la 
Transports Maritimes 4 Vapeur, 

Administrateur Délégué de la Compagnie de Navigation 
France-Amérique, 

Administrateur de la Compagnie de Navigation Paquet, et 
des Chantiers et Ateliers de Provence, 

(Vice-Président du Syndicat Marseillais de la Marine 
Marchande). 

DIRECTEUR ET INGENIEUR-CONSEIL : 
M. E.L.M.Pormcet,* 


Office, 4, Rue Auber, Paris. 


nil Py hee Pote®, Da 


Société Générale de 


ant 


Ingénieur Principal du Genie Maritime (C.R.). 
C.3¢ Commandeur de la Légion d’'Honneur, O,¥¢ Officier dela Légiow d’Honneur, 4 Chevalier dela Légion d’Honneur, 


MM. F.Goparp, 0.4% 
Administrateur-Directeur Général de la 
Chantiers et Ateliers de St.-Nazaire. 


A.Grosos,* 
Directeur-Général de la Compagnie Havraise Péninsulaire 
de Navigation & Vapeur. 


Société des 


Paun Hoviit,%* 
Admin’strateur-Directeur de la Société Navale de l'Ouest, 
Administrateur de Omnium Maritime Frangais, 
(Seerétaire Technique Honoraire du Comité Central des 
Armateurs de France). 


L.MaricHan, 0. 
Administrateur Délégué de la Société Nationale d’Affréte- 
ments, 
Administrateur des Chantiers Navals Francais, et des 
Chantiers Navals et Chaudronneries du Midi. 


D.Pirouser, 0.4% 

Président de la Compagnie des Chargeurs Réunis, 

President de la Compagnie de Navigation Sud-Atlantique, 

Vice-Président de la Compagnie des Chemins de Fer de 
Paris & Lyon et & la Mediterranée, 

Vice-Président de la Société de Navigation & Vapeur 
France-Indo-Chine, 

Administrateur de la Comyagnie du Canal de Suez, 

(Président du Comité Central des Armateurs de France). 


GEORGES PHILIPPAR, 

Adininistrateur-Directeur Général de la Compagnie des 
Messageries Maritimes, 

Administrateur de la Compagnie Marseillaise de Naviga- 
tion &’ Vapeur (Compagnie Fraissinet), de la Société de 
Navigation & Vapeur France-Indo-Chine, et de la 
Soci¢té Anonyme de Navigation ‘Les Armateurs 
Francais,” 

Vice-Président de la Compagnie Maritime de l'Afrique 
Orientale, 

Adminisirateur de la Société Provencale de Constructions 
Navales et de la Société Franco-Chinoise de Con- 
structions Métalliques et Mécaniques (Kiou-Sin). 


A.SERIS, ' : 
Directeur de La Fonciére, Compagnies d’ Assurances contre 
les risques de transports et les accidents de toute nature. 


R.SIBILAT 3 
Directeur de “La Réunion Frangaise” de la Compagnie 
d’ Assurances Universelles, eb de la Gallo Britannique 
(C' d’ Assurances Maritimes). 


JEAN STERN, 

Vice-Président de la Compagnie des Vapeurs Francais, 

Administraiewr de la Société Anonyme de Navigation 
“Tes Armateurs Francais,” 

Vice-Président de la Compagnie d’Assurances Lloyd de 
France Maritime Transports, 

Administrateur de la Compagnie d’Assurances Maritimes 
“ TUnité.” 


F.ZrmGEn, 0.3% : ; 
Administrateur Délégué des Chantiers Navals Francais, 
Administrateur Délégué de la Soudure Autogéne Frangaise. 


REPRESENTANT TECHNIQUE EN FRANCE: 
M. &.J.L.Warp. 
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SWEDISH COMMITTEE. 
1922-1923. 


Dan Brostr6m, Esq., Chairman. 


GuNNaR Carusson, Esq., Vice-Chairman. 


Cari AHLBERG, Esq., of the Forsiikrings Aktiebolaget Ocean, 
Gothenburg. 


Dan Brostrém, Esq., of Messrs. Axel Brostrém & Son, 
Gothenburg. 


AuG. CarLsson, Esq., of the Oscarshamns Mek. Verkstads and 
Skeppsdockas Aktiebolag, Oscarshamn. 


Gunnar Carsson, Esq., of the Rederiaktiebolaget ‘Transatlantic, 
Gothenburg. 


Commoporre Hans Ericson, of the Stockholm Rederiaktiebolag 
Svea, Stockholm. 


Hugo Hammar, Esy., of the Aktiebolaget Gdtaverken, 


Gothenburg. 


W. Hox, Esq., m.txsr.c.u., of the Aktiebolaget Lindholmen- 
Motala, Gothenburg & Motala Verkstad. 


Brernu. Inaenssoy, Hsq., of the Rederiaktiebolaget Karnan 
Hiilsingborg. 

ConsuL-GENERAL AXEL AXuLSON JouNSON, of the Rederiaktie- 
bolaget Nordstjiirnan, Stockholm. 

Ernar Lana, Esq., of the Sveriges Angfartygs Assuransforening, 
Gothenburg. 

H. Mercanrs, Esq., of the Rederiaktiebolaget Svenska Lloyd, 
Gothenburg. 

KE. Openbere, Esq., of the Strémsniis Jiirnverks Aktiebolag, 
Degerfors. 


PRINCIPAL SURVEYOR FOR SWEDEN: 
V. C. Bttow, Esq., R.D. 


Office: Hertzia, Packhusplatsen 2, Gothenburg. 
6th September, 1922. 
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LLOYD’S REGISTER OF SHIPPING. 


HOLLAND COMMITTEE. 
1922-1923. 


J. Rypperpsa Wrerpsma, Esq., Chairman. 


Dirk Ilupia, Esq., Deputy-Chairman, 


P. A. Arriens, Esq., Hollandsche Stoomboot Maatschappij, { M. C. Konine, Esq., Stoomvaart Maatschappij “ Nederland,” 


Amsterdam. 

Z. W. OC. Dexxers, Esq., Erhardt & Dekkers, Rotterdam. 

D. C. Expert, Jr., Esq., Rotterdamsche Droogdok Maatschappij, 
Rotterdam. 

J. Foupraine, Esq., Koninklijke Hollandsche Lloyd, Amsterdam. 

H. GoxpKoop, Esq., Nederlandsche Scheepsbouw Maatschappij, 
Amsterdam. 

Dirk Hvpie, Esq., Koninklijke Nederlandsche Stoomboot 
Maatschappij, and Koninklijke West-Indische Maildienst, 
Anisterdam, 

C. Koos, Esq., Nederlandsche Fabriek van Werktuigen en 
Spoorweg Materiecl, Amsterdam. 


Amsterdam. 

N. E. Kronur, Esq., N. E. Kroller & Co., Rotterdam. 

H. Mousrer, Esq., Kehrer & Zoon, Amsterdam. 

B. E. Ruys, Esq., William Ruys & Zonen, Rotterdamsche Lloyd, 
Stoomyaart Maatschappij “ Triton” and Stoomvaart Maats- 
chappij “‘ Rotterdam,” Rotterdam. 

Mr. Jan Surr A”, Koninklijke Maatschappij ‘‘de Schelde,” 
Flashing. 

J. RypperpaA Wrerpsma, Esq., Nederlandsche-Amerikaansche 
Stoomvaart-Maatschappij, Rotterdam. 

B. Wiirox, Esq., Wilton’s Engineering & Slipway Co., 
Rotterdam. 


PRINCIPAL SURVEYOR FOR HOLLAND: 
R. LeEeuwenBurG, Esq. 


Office: Willemskade, 118, Rotterdam. 
6th Seplember, 1922. 


XXXIV 


LLOYD’S REGISTER OF SHIPPING. 


JAPAN COMMITTEE. 
1922-1923. 


K. Ucuipa, Esq., Chairman. 


Y. Nacaromi, Esq., Vice-Chairman. 


M. Apr, Esq., Kokusai Kisen Kaisha. 'T. Marsuxr, Esq., Fuso Marine Insurance Co. 
H. Hamapa, Esq., Mitsubishi Zosen Kaisha. T. Mera, Esq., D.Eng., Kawasaki Dockyard Co. 
U. Hasurmoto, Esq., Toyo Kisen Kaisha. 8. Mrxr, Esq., Kobe Marine Insurance Co. 

H. Hirao, Esq., Taisho Marine and Fire Insurance Co. Y. Nagatomr, Esq., Nippon Yusen Kaisha. 

Y. Hirata, Esq., Kobe Steel Works. K. Surpaoka, Esq., Uraga Dock Co. 

K. Hort, Esq., Osaka Shosen Kaisha. K. Suu, Esq., Tatsuma 8.8. Co. 

M. Irant, Esq., Yamashita 8.S. Co. K. Suracawa, Esq., Hakodate Dock Co. 

T. Izaxa, Esq., Yokohama Fire and Marine Insurance Co. T. Supa, Esq., D.Eng., Yokohama Dock Co. 

K. Kagams, Esq., Tokyo Marine Insurance Co. }. Tarao, Esq., Osaka Marine Insurance Co. 

K. Kacuyama, Esq., Asano Shipbuilding Co. K. Ucuipa, Esq., Member of the House of Peers. 
M. Kamo, Esq., D.Eng., Member of Kikai Gakkai. N. Ucuipa, Esq., Uchida Trading Co. 

N. Kaneko, Esq., Suzuki & Co. W. Uxon, Esq., Nippon Marine Insurance Co. 
G. Karsupa, Esq., Katsuda 8.8, Co, K. Waranase, Esq., Ishikawajima S.B. Co. 

T. Kawamura, Esq., Mitsui Bussan Kaisha, N. Yamamoro, Esq., D.Se., D.Eng., Member of Zosen Kyokai. 
k. Knrura, Esq., Mitsubishi Insurance Co. J. Yamaoka, Esq., Osaka Iron Works. 

K. Kisumioro, Esq., Kishimoto 8.8. Co. 


TECHNICAL MEMBERS. 
R. Karo, Esq., Naval Architect. T. Sera, Esq., Nippon Yusen Kaisha. 
A. Mirsunasui, Esq., Toyo Kisen Kaisha. K. Sura, Esq., Mitsubishi Zosen Kaisha. 


H. Ora, Esq., Osaka Shosen Kaisha, S. Yamapa, Esq., Mitsui Bussan Kaisha. 


TECHNICAL ADVISER TO THE JAPAN COMMITTEE : 
N. Yamamoto, Esq., D.Sc., D.Eng. 


HON. SECRETARY TO THE CHAIRMAN OF THE JAPAN COMMITTEE: 
T. H. Onyama, Esq. 


PRINCIPAL SURVEYOR FOR JAPAN: 
A. L. Jongs, Esq. 
Office: 32, Akashi Machi (Meikai Building), Kobe. 
6th September, 1922. 
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LLOYD'S REGISTER OF SHIPPING 


AND THE 


REGIST EO. ist RELA: 


IN Cy Lie. 


In pursuance of the wishes of the Italian Government, an amalgamation has been eflected between 
the two Italian Classification Institutions, hitherto known as the Registro Navale Italiano, with headquarters 
at Genoa, and the Veritas Adriatico, with headquarters at Trieste, in order to establish one Italian register 


of shipping, under the name of the Registro Italiano. 


An Agreement, which came into operation on the Ist April, 1922, has been arrived at between the 
new Registro Italiano and Lloyd’s Register, with the object of facilitating the classification of vessels with 


both Societies in the interests of shipowners, shipbuilders and underwriters. 


Under the terms of this Agreement, Italian shipowners, while securing the national classification for 
their vessels, will, at the same time, be in a position to have Lloyd’s Register class with as little 


inconvenience and expense as possible. 


With this object, the Agreement provides that each Institution will give every facility for the assignment 
of its classification to vessels classed, or intended to be classed, by the other Society, provided the standard of 
strength and security is not inferior to that required by its own Rules, each Institution reserving to itself the 


right of confirming the class by means of surveys by its own Surveyors. 


In order to obviate delays and inconvenience to shipowners and shipbuilders, the surveys of the two 
Societies will, as far as possible, be held simultaneously, and the Surveyors of both Registers are required to 


co-operate in entire harmony, and to hold jointly the surveys which they have to carry out. 
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COUNCIL OF ADMINISTRATION OF REGISTRO ITALIANO, 
ROME. 


(Principal Technical Offices: GENOA and TRIESTE.) 


Presidente : Comm. Pror. Cami~Lo Suprno, Vice-Presidente del Consiglio Superiore della Marina Mercantile. 


Vice-Presidenti: Comm. ZACCARIA OBERTI, Presidente della Camera di Commercio di Genova. 
Comm. Epoarpo Morrurco, Presidente del Comitato delle Compag. di Assicuraz. Marittime di Trieste. 


CONSIGLIERI : 


Comm. Inc. Gruseprs Rora, Dirett. Gener. delle Costruz. Navali. 
Comm. Arrigo GuLLINI, Dirett. Gener. della Marina Mercantile. 


Comm. Pror. Ina. ANGELO ScrrBantr, Dirett. della R. Scuola 
Navale Superiore di Genova. 


Pror. Lovovico Jeroniti, Dirett. della Scuola di Costruzione 
Navale di Trieste. 


Comm. Oscar Cosunicu, Vice-Presidente della Camera di Com- 
mercio di Trieste. 


Comm. Inc. Guipo0 Tosa, Direttore dell’Istituto Nazionale delle 
Assicurazioni. 


Comm. Epoarpo Cana, Presidente del Comitato delle Com- 
pagnie di Assicurazione Marittima di Genova. 


Comm. Dorr. Giuseppe Manzirtt, Direttore della Mutua Marit- 
tima Nazionale di Genova. 


Comm. Errore Poticu, Delegato della Mutua Marittima di 
Trieste. 


Granp’Urr. Vittorio Cerri, Vice-Ammiraglio designato dal 
Ministero della Marina. 


Cav. Ina. Pror. Mario Guereses, Professore di Materie Navali 
della Sezione Navale della Scuola Politecnica di Napoli. 


Comm. Giovanni ALBERTI, Rappresentante delle Camere di Com- 
mercio di citté marittime italiane designato dall’Unione delle 
Camere di Commercio. 


Ina. Naroteone Atsrnt, Ingegnere Navale e Meccanico in rap- 
presentanza delle Industrie Navali e Meccaniche nominato 
dal Collegio degli Ingegneri Navali e Meccanici. 


Inc. Cesare SacerDoti, Ingegnere Navale e Meccanico in rap- 
presentanza delle Industrie Navalie Meccaniche nominato dal 
Collegio degli Ingegneri Navali e Meccanici. 

Comm. Groreio Enrico Faucu, Ingegnere rappresentante delle 
Industrie Siderurgiche nominato dall’Associazione fra gli 
Industriali Metallurgici sedente in Milano. 


Cav. Mariano Maresca, Amministratore Delegato di Societa di 
Assicurazione Marittima a premio fisso nominato dalla Camera 
di Commercio di Napoli. 


Cav. EmanveLe Bozzo, Rappresentante della Federazione degli 
Armatori liberi Italiani sedente in Genova. 


Comm. Pror. Domenico BRUNELLI, Rappresentante della Fede- 
razione degli Armatori Italiani sedente a Roma. 


Comm. Dropato Tripcovicu, Rappresentante della Federazione 
degli Armatori della Venezia Giulia. 


Comm. Ing. MicueLe Friueti, Direttore Generale di Societa di 
Navigazione Marittima nominato dal Ministero dell’ Industria 
e Commercio. 


Comm. CARLO VALENTINI, Ispettore Superiore del Genio Civile 
quaie rappresentante di Societa di Navigazione Interna 
nominato dal Ministero dell’ Industria e Commercio. 


COMITATO ESECUTIVO. 


Comm. Pror. CamILLo Supino. 
Comm. Ine. MicHELE FILETI. 


Comm. Dorr. GrusePpPE MANZITTI. 
Inc. NAPOLEONE ALBINI. 


Cav. Ina. CESARE SACERDOTI. 


COMITATO TECNICO. 


Comm. Ina. Finrero BonFieurerttt, Colonnello del Genio Navale. 


Comm. Ina. ANGELO ScriBantl, Direttore della R. Scuola Navale 
Superiore di Genova. 


Comm. Ina. Lopovico JERONITI, Direttore della Scuola di Costru- 
zione Nayale di Trieste. 


Comm. Inc. Errore Moncout, Professore della R. Scuola Navale 
Superiore di Genova. 


Cav. Inc. Viraruio Gracomuzzt, Ingegnere Navale e Meccanico. 
Cav. Pror. Enrico FURLANI. 
Inc. Domenico BarRICELLI, Direttore del Registro Italiano. 


LIST OF SURVEYORS. 
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SURVEYORS—UNITED KINGDOM. 


Tur SURVEYORS ar THE FOLLOWING PoRTS ARE EXCLUSIVELY run OFFICERS or tue SOCIETY, AnD arE NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


CHIEF SHIP SURVEYOR OF LLOYD’S REGISTER ... Sir WESTCOTT S. ABELL, K.B.E., M.Enc., M.Inst.C.E. 


J. MonraoMERIn, D.Sc. (Resident in Glasgow) 


ASSISTANTS TO THE OHIEF § SURVEY 
Sup SURVEYOR... az le BERNARD J. IvEs, M.Inst.0.E. (Resident in London) 


~ n 
PRINCIPAL SURVEYORS ON THE CHIEF Sup SuRVEYoR’s STAFF... | 7 psa: 


CHIEF ENGINEER SURVEYOR OF LLOYD’S REGISTER... H. A. RUCK-KEENE, M.Iysr.C.E. 


ASSISTANT TO THE CHIEF ENGINEER SuRVEYOR Sine Bis E. M. SALMON. 
PrincrpaL SURVEYOR ON THE CHIEF ENGINEER Surveyor’s Starr... J. Carnaghan 
CONSULTANT ENGINEER _... a ah ale ... JAMES T. MILTON, D.Sc., M.Ivst.C.E. 
Sure SuRveyors oN THE OCurer Sure Surveyor’s Starr. ENGINEER SURVEYORS ON THE CHIEF ENGINEER 

Noy ay Yo r 

©. C. Gearing E. W. Blocksidge Surveyor’s SrarFF. 

R. M. McLaren A. @. Akester, m.se. J. W. Dimmock 

W. H. Watson R. 8. Johnson, B.Sc. *, . Sturgeon 

B.C. Laws, D.Sc., M,INst.0.E. J. S. Ormiston W. D. Heck, B.s8e. 

R. Howie C. H. Stocks, B.8e., A.F.C. A. H. Boyle, p.s.c. 

W. Thomson, B.Sc, H. Dickerson D. L. H. Collinson 

J. W. Grier S. Townshend CO. N. Hunter 

W. Lang A. W. Jackson, A.M.Inst.0.B. 


LONDON DISTRICT. 
Including SHOREHAM, NEWHAVEN, RYE, DEAL, RAMSGATE, and MARGATE. 


(TELEGRAMS, Committee, Fen, London ; CanLuarams, Committee, London ; TRuEvHonE: City 8160.) 
With sub-Office at IPSWICH. 


PRINCIPAL SURVEYOR... tee Se oe ae ae a na rey are D. Nicholas 
Sure SuRVEyoRS, Suip AND ENGINEER SURVEYORS. 
. Balf H. H. Ashton 
G. F. Robson A, McGlashan “4 Ss Blackie J. S. Gordon 
J. Daglish J. H. Sowden, B.Sc. E. J. Stoddart R. Moffitt, B.se. 
N.: Dobson M. M. Parker, B.sc H. Gardner-Smith H. A. Garnett 
H. P. Cornish 


SURVEYOR FOR THE SUB-DISTRICTS OF IPSWICH, LOWESTOFT AND YARMOUTH. 


SHIP AND ENGINEER SURVEYOR ... .. A, E. Farminer 
(Address, 18, Burlington Road, Ipswich) 


OUTPORTS. 
ABERDEEN, with Banff, Peterhead, Frraser- ; 
; ae ‘and Orkney Islands > R. Fowell! Barrow, with Ulverston, Whitehaven, 
Ship and Engineer Surveyor Wor kington, and Mary Jaihe eines ‘ 
Ship Surveyor . pe Sur “ yor : es ae 4 Sa 
eee : veer Surveyor ... (de 
(Otis am Hegeut er T. Richardson Ship and ingineer rveyor Square, 
rdeen i 
? (TELEPHONE No. 141) eng ee NO. 441) 


SURVEYORS—continued. 


BARRY rd Surveyor . 


Dock Chambers, Barry Dock) 
(TELEPHONE No. 184) 


st B. R. Harris 


A. J. Barrett 


Ship and Engineer Surveyors... \F A. Ferguson 


Betrast Shi Sursaiere 
. (Office, 97 k 98, Scottish }S. O. Kendall 
Provident Institution J. Melivenna 


Buildings, Donegall 
see West) onega’'| W. R. M. Aspinall 


Ship and Engineer Surveyors ... 


G. D. Ritchie 
H. P. Southwell 


sar cig with Barnstaple and Aepiniers 


Ship Surveyor te tn. Pearce 
(Address, Odun. Hall, ‘Appledore) 


BristTou, with Gloucester, vile: Sain and 


Sharpness... omy ee 
Ship and Engineer ‘Survey yors - >R. W.C Coo aber 


(Office, 49, Queen Square, Bristol) 
(TELEPHONE NO, 3278) 


CARDIFF ... +) Henry Hand 


Ship clams sad 
(Office, Merchants’ Ex-\J- Petree 

change, Bute Street, {J.G. Buchanan 
Oaxaiff) Urwin 


(TELEGRAMS, Register ; TELEPHONE No, 214) 


James Barclay 


: : J. G. Hunter 
Ship and Engineer Surveyors F. W. Webb 


A. L. Whittell 


Daruinaton Inspector of Forgings ... M. Robertson 
(Address, 9, Woodlands Road) 
OVE ees) west ees ee ia tJohn Iron, 0.8.2. 


(TELEGRAMS, Tron): 
+ Not an Exclusive Officer of Lloyd’s Register. 


Dus Ship and Engineer Surveyor) J. Robinson 

Ship Surveyor « «a( W. 2. Pyle 

(Address, 9, Eden Quay, 
Dublin 


(TELEGRAMS, Register ; TELEPHONE No, 250) 


DunvEE, with Arbroath, Montrose, & Perth 


Ship and Engineer Surveyor 

| (Office, MaritimeBuildings, / J. E. Sellex 
East Dock Street, Dundee) 
(TELEPHONE NO, 2628) 


FaLMouTH, with all ports on the coast’ 
between Looe and Padstow, 
E including Fowey, Helston, 
Porthleven, Penzance, St. 
Ives, Hayle, Portreath, and 
cna also the Scilly 
sla 
Shipand — T. Graham 


Ship Surveyor eae J. Hand 
(Office, Onn Commercial Cham- 


bers, Falmouth) 


Principal Surveyor 


x] 


J. Montgomerie, D.Sc. 

Assistant to the Chief Ship Sur- 

veyor and Principal Surveyor 
Sor Scotland 


G. M. Shaw 
Guascow, with the North Bank of the Clyde \R. Stanley Rowntree 
from Dumbarton ; Renfrew, |G. Nicol 
Paisley, Ports on the Coast |{M. Macleod 
from Largs to Stranraer, \R. D. Cairns 
also Annan, Oban, Alloa, |A. Chisholm, B.Sc. 
Grangemouth and Bo'ness |A. W. Paterson 
Ship Surveyors .--(E. Potts 
(Office, 342, Argyle Street, |G. R. Edgar, M.Sc. 
Glasgow) W. McC. Meek 
J. 8. Thomson 
W. J. Oraig, B.Sc. 
(TELEGRAMS, bral TELEPHONE No. 6490 e 2 eer 
A. A. Moir 
E. E. Brimblecombe 
J. R. Clark, B.8e, 
©. J. Millar 


H., Clarke 

A. McKeand 

W. G. Minchin 

H. C. Forster 
Shipand Engineer Surveyors, J. Davey 

J. D. Boyle 

8S. F. Dorey, msc. 

H. McCririck 

D. C. Barr 


Electrical Engineer... ... J. 8. Rankin 


Inspectors of Forgings keg A. Fletcher 
the Clyde district {hee Dale 


Inspector of Steel Castings as z 
the Clyde district... "Le Ripley 


Surveyor for Steel-testing duties J. F. Robertson 


GREENOCK AND Port GLAscow, with 
Campbeltown and Rothesay 
Ship Surveyors 
(Office, Commercial Bank 
Buildings, 14, Cross- 


shore Street, Greenock) | 
(TELEPHONE No. 295) 


J. D. Mares 


Pi ALN napa 
7 Aad Ae 
R. Digan 
H. L. Swinton 
A. 


oO 


ae 


ef 
Ship and Engineer Surveyors W. Lane 


Boston ee ae Sepp nee eb M. Chapman 
rea 8 tg 
es (Tauaraoun Ko. 5) W. H. Copeman 


Grimssy and Shipand Engineer Surveyors ‘to, H. Mackirdy 


Ship Surveyors Principal Surveyor 


HARTLEPOOL AND WEST aaa D. McAuslan 
*)T. E. Sowden, Bsc. 


(Office, Central Buildings, 
West Hartlepool) 
TELEPHONE NO, 432) 


Ship and Engineer a D. Shilston 


SURVEYORS—continued. 


Hunn, with Beverley, Gainsborough, Hessle, 
Goole, New Holland, and Selby 

Ship Surveyors 

(Office, Ocean rey 


ose aoe 


Lowgate. Hull) 
(TELEPHONE NO 6610) 


H. A. Gibbs 

Principal Surveyor 
A. Scullard 
W. M. Balfour, B.Sc. 


J. Harbottle 


P. Fitzgerald 


Ship and Engineer wastes feijertun 


Lurru, and ports in the Firth of Ford 
with Berwick-upon-Tweed 

Ship and Engineer Surveyor 

Ship Surveyor ..+ ++ 

(Office, Royal Bank Buildings, 

28, Constitution St., Leith) 


Liverroon, with all ports from Lancaster to 
Portmadoc and Barmouth ; 
also the Isle of Anglesey and 
the Isle of Man 
Ship Surveyors fot Oe 
(Office, 201, Tower Building, 

Liverpool) 


(TELEGRAMS, Register; TELE- 
PHONE Nos, Central 5281 & 5282) 


| 


Ship and Engineer Surveyors | 


. ‘ 
Manougster, with Partington, Leeds, Stoke 
and intervening district 
Shipand Engineer Surveyors | 


Ship Surveyor... + 
(Office, 162, Trafford Road, 
Salford, Manchester) 
(TELEGRAMS, Lloyd's Register, Trafford 
Road, Salford: TELEPHONE No. 
Trafford Park 120) 


Mippiesprouen, with Stockton, Whitby and 
Scarborough ae 


Ship Surveyors reese 
(Office, Lloyd’s Bank 
Chambers, Albert. Road, 


Middlesbrough) 
(TELEPHONE No. 888) 


G. P. Wells 


A. 'T. Thomas 


R. Cheetham 


A, Campbell-Holms 
Principal Surveyor 


J. Bradley 


. (W. G. Haig 


G. I. Lyle 
J. Needham 
EB. H. Dean 


J. Dykes 
B.G.Oxford,M.Inst. C.E. 
J. E. Milton 
S.Townend,M.Eng.,B.Se. 
A. Smellie 


J. S. Cairns 
A. H.S. Lane 


. W. A. Grier 


W. L. Gilmour 


Principal Surveyor 


T. G. Baker 

J. R. Dippie 

W. A. Brydon 

R. Fairley 

A. E. Stevenson, B.Sc. 
W. Malcolm, B.Sc. 

T. Pratt 


\ 


Ship and Engineer Surveyors ! 


W. Morrison 
W. Cowie 
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Mitrorp Haven, with Pembroke and 
Tenby, and a district ex- 
lending as far as New 
Quay, inclusive ase wes 
Shipand Engineer Surveyor 

(Address, Priory Lodge) 
+ Not an Exclusive Officer of Lloyd’s Register. 


tJ. Stocks 


(F. R. Noton 


Principal Surveyor 
A. R. Sneddon 


NEWCASTLE-oN-TyNE, with North and A. Munro 
South Shields; also Blyth\G- D. Aitken 
and Warkworth Harbour G. L. Brown 
Ship Surveyors ss. ae cA ald 
Office, Collingwood Build- ohn Macdon 
: ings, Calta se soe Sire. MEUCO RM be Ireland 
Newcastle) N. V. Kirkley 
CE een Loe had ee 
J. R. Macleod, M.c. 
W. T. Hudson 
F. C. Cocks, B.Sc. 
J. Hodgson 
\S. J. Robson 


W. R. Austin 

M. Ritson 

G. Murdoch 

LL. G. Shallcross 

R. Lee Annear, B.Sc. 
A. Lawrance, B.Se. 
J. McMillan 

OC. N. Stuart 


Ship and Engineer Surveyors 


Electrical Engineer ... ... W. 'T. Badger 


Inspector of Forgings ... William Campbell 


Newport, Mon., and Lydney ... «| J. B, A, Common 
Ship and Engineer Surveyors T. Miller 
Ship Surveyor ... ... «+28, T. Bryden, B.Sc. 
(Office, Midland Bank Cham- 
bers, Bridge St., Newport,Mon.) 


PLYMOUTH Ship Surveyor »+- 
Ship and Engineer Surveyor 
(Office. Prudential Build- 


ings, George Street) ; 


...) J. 8. Butler 
I C. Larg 


Queenstown, with Cork, Kinsale, Crook- 
haven, Castletown, Bantry, 
Valentia, Tralee, River 
Shannon and Limerick, as 
well as all intermediate 


ports See tie Ode 
(Address, 1, King’s Terrace, 
Queenstown) 


H. W. Dove 
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SURVEYORS—continued. 


SHEFFIELD, with Birmingham, Newark 
and disivict © .c0 ss. ae8 
Ship and Engineer Surveyor\ P. McGregor 
Inspector of Forgings... ...(J. Pringle 
(Office, Orchard Chambers, 


Church Street, Sheffield) 
(TELEPHONE NO. Central 4103) 


Littlehampton to Bridport, 
inclusive, also the Isle of 
Wight and the Channel 
SE SHIMS raves kone, tone ce 
Shipand Engineer Surveyors 
(Office, 20, Canute Road, 
Southampton) 

(TELEPHONE NO. 1123)/ 


Ship Surveyors Xe as rig oat 


SourHampton, and South Coast Ps 


(G. A.D. Toyne 


J. G. Mackillop 
L. H. F. Young, M.Eng. 
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NDERLAND AND 
SUNDERL. SEAHAM T. Shaw 


Principal Surveyor 


Ship Surveyors ++. JT. S. Leathard 
(Office, 55, Fawcett Street, W. S. P. Collings 


Sunderland) <a 
(TELEPHONE No, 173) vt oe “s 
3 » M.Se. 
G. A. Hake 


Ship and Engineer Surveyors os i Davi 


Inspector of Forgings . D. D. Williamson 


Talbot eee eee eee cos G. CO. Vaux 
Shipand Engineer Surveyors\ , G ilby 
(Office, Lancaster Chambers, H. McG. Pat 
17, Wind Street, Swansea)) *'* a pe 
(TELEPHONE NO. Central 360), 


Swansea, with Llanelly, Neath and ex 
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SURVEYORS—UNITED 


STATES 


OF AMERICA. 


Tar SURVEYORS ar THE FOLLOWING PORTS ARE EXCLUSIVELY tHe OFFICERS or tHe SOCIETY, anp are NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


NEW YORK. 


TELEPHONE, Nos. Whitehall 220, 221 & 222.) 
JAMES FRENCH 
H, JASPER Cox 


SHip AND ENGINEER SURVEYORS. 
W. Butler A. Mac Watt 
J. D. Peat A. Seott 
George Tully ©. F. Macdonald 


OFFICE: 17, Barrery PLACE. (TELEGRAMS, Vymdible ; 
UHIEF SURVEYOR FOR THE UNITED STATES AND CANADA 
ASSISTANT 
Suip SURVEYORS. | 
Wm. Bennett, B.se. A. MacCorkindale 
Battm™oreE, Ship and Engineer Surveyor) H. A. Stewart 
Mp. Ship Surveyor ... D. Millar 
(Office, 1619-1621, Munsey | (TELEGRAMS, Surveyor) 
Building) 
BrrMinauam, Surveyor for Steel-testing 
ALA. duties ... 


Pi T al 
(Address, 1005, First Sate »G. Fry 
Bank Building) 


(Office, Fiske Building, 89, 


State Street, Boston, 9) (TELEGRAMS, Regiser) 


Boston, Mass. Ship and Engineer ain, J. 8. Heck 


Cuicaao, Inu. Surveyor for 
duties 


(Office, Monadnock Block, 53, 
West Jackson Boulevard) 


steel-lesting 
. W. Boylan 


(TELEGRAMS, Surveyors) 


CLEVELAND, OHIO, including Lorain and 
Ashtabula 
Ship and Engineer Surveyor ?G. Drummond 
(Office, 504 Kirby Bale (TELEGRAMS, Lloyds) 
Cleveland) 


CoLumBus, O10, including Middletown, | 
Cincinnati, and Dayton, | 
Ohio, and Newport, Ky.! 
Surveyor for chain testing’ tF. Stabler 
duties, etc. ae (TELEGRAMS, Lloyd's 
(Address, Box No. 277, B.D. LG Adee 
No. 5, Station E, Columbus) / 
+ Not an Exclusive Officer of Lloyd’s Register. 


GALVESTON, 


Ship and Engineer Survey yor) 
TEXAS 


(Office, Room 910, American 
National Insurance Company 
Building) 


T. G. Dodd 


(TEL ar RAMS, Register) 


JACKSONVILLE, Ship Surveyor . 


Fi. (Address, 419, Hill Building) H. Boyle 


MosiLeE, ALA., including Pensacola, Fla. 
Ship and Engineer Surveyor >F, H. Osbon 


(Address, P.O. Box 985, Mobile) 


La. (Office, 810, Canal Commercial 


Building) 


New OrLEANS, Ship and Engineer Surveyor) J ®, Robson 
(TELEGRAMS, Retsiger) 


Newport News, including Norfolk and 
NViAS Richmond, Va. 
Ship and Engineer Surveyor }C. J. Hudson 
(Office, C. & O. Terminal) (TreLEGRAMs, Register) 
Building, Newport News) 


PHILADELPHIA ..- .(O. Narbeth 
Pa. E LE Principal Surveyor 
7 vans 
Ship Surveyors 1 tok 
Ship and Engineer Surveyors . e Buchanan 
(Office, 449, Bourse Building)) F. Adamson 
(TELEGRAMS, Surveyors) 
PrrrspurGH, Surveyors for Steel-testing 
PAS duties F. W. Ruddock 


(Office, 701-2, Highland Build- T. Hodge 
ing, East Liberty) 


PorTLAND, OREGON, including both shores 
of the Columbia River and 
all ports in Oregon 
Ship and Engineer Surveyor( tJ. H. Yates 
(Office, 529, Chamber of] (TELEGRAMS, Register) 
Commerce Building) 
+ Not an Exclusive Officer of Lloyd’s Register 
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SURVEYORS—UNITED STATES OF AMERICA—continued. 
SEATTLE, WasH., with Tacoma, Port Towns-| 


San Francisco, including Los Angeles (J. S. Blackett 


Can, Ship and Engineer Surveyors | x) a a 


(Office, 454, California Street, 
San Francisco) 


(TELEGRAMS, Freeboard) 


end and all ports in Wash~ 
ington Territory ; not in- 
cluding the Washington 
shore of the Columbia River 
Ship and Engineer Surveyor | C. Wastie 


(Office, 1701, L. C. Smith | (Termerams, Lloyds) 
Building, Seattle) 


SURVEYORS—OTHER PORTS 


ABROAD. 


‘The Surveyors at the following Ports, excepting in the cases marked*, are exclusively the Officers of the Society, and are not permitted 


to engage in any other business or employment whatsoever. 


ICELAND. 


REYKJAVIK Ship and Engineer Surve iB Nir E. Jessen 
(Address, P.O, Box, 393) (TELEGRAMS, Jessen) 
LATVIA. 
RIGa Shipand Engineer Surveyor 
tien rrinopanrlbai uf * Eduard Buchholz 
Riga) 
ESTHONIA. 
REVAL Ship Surveyor .. 
(Address, Raua tan, 8, “ert. 3 3} Pan Gerretz 
Tallinn - Reval) 
NORWAY. 
BERGEN Ship and Engineer Surveyor \ *8. A. Eide 


| (TELEGRAMS, Surveyor ; 
TELEPHONE No. Hop, 128) 


CHRISTIANIA, with a district extending from 
Fredrikshald to Lindesnes 
Ship and Engineer peat P. B. Réli 
Ship Surveyor . .. (P. Hide, B.Sc. 


(Office, Kirkegaden| nr, "8, (TRLEGRAMS, Surveyor ; 
Christiania) TELEPHONE NO, 6324) 


SWEDEN. 


GoTHENBURG, with a district extending 
from Stromstad to Halm- 
stad and from Vestervik to 
Kalmar, inclusive 
Ship and Engineer Surveyors O. A. Sunden 

/K. G@, Anander 


Ship Surveyors... ... H. J. Thomson 
(Office, Hertzia, Packhus-( J. H. Kay, Jr. 


platsen, 2, Gothenburg) ( (TELEGRAMS, surveyor ; 
TELEPHONE NOs. 4778 & 
4798) 


V. C. Biilow, R.D. 


\ Principal Surveyor for Sweden 


Maumé, with a disirict exlending from 
Kalmar to Halmstad, but 
excluding these two ports 
Ship and Engineer Surve yor G. W. Jorgensen 


Ship Surveyor... F. R. Palmer 
(Office, Skeppsbron, 3, (TELEGRAMS, Reyister ; 
Malmé) / TELEPHONE No. 1871) 


SrocKHOLM, with a district including Gejle 
and Norrkiping, with 
intermediate ports, and 
also Wisby 
Shipand Engineer Surveyor *Albert Isakson, 


(Address, _ Bredgriind, 2,) K.N.O., K.V.O. 
Stockholm) (TeLecraxs, 
Lloyds Register ; 


TELEPHONE, Rikstelefon, 
4161 & 3542) 


FINLAND. 


Hexsinarors Ship and Engineer Surveyor *Ossian Tybeck 
(Address, Sjofortsstyrelsen) 


DENMARK. 
RN al ee ager 
Ship and Engineer Surveyors 5 C. H. Kruhétter 
L. F. Klausen 


J. A. A.C. von Rosen 
=e to. B. Scorer 


CopENHAGEN 


Ship Surveyors 
CONSULTANT... H. J. SONNE, R.D. 


(Office, Skt. Anna Plads, 28, Copenhagen, K.) { (ELEGRAMS. Enon; 


GERMANY. 


Hampurae, with the River Elbe, Liibeck, 
Rostock, and ports in Geo. Dykes , 
Schleswig-Holstein and \ 07 PO nner ne any 
Mecklenburg ... 


C. H. F. Priess 
Ship Surveyors ... T. C. OC. Goering 


M. Koch 


Ship and Engineer Surveyors 4 es me 


(Office, Steinhoft 3, Hamburg) (TELEGRAMS, Dykes, 


Steinhoft, Uamburg ; 
TELEPHONE, Hansa, 3335) 
Bremen, with Bremerhaven, Emden and G. H.C. Bal 
. Cy abr 
sl rrounding ports... (Caraeasae, Bake, 


Ship and Engineer Sur ve yor Feldstrasse 36 ; 
(Office, Feldstrasse, 36, Bremen) ’ TELEPHONE, Hansa 759.) 


DisseLporr Ship and Engineer Sur-, x. Hauss 
veyors for WSteel-testing M. Berg 
duties and Inspection of\ J. Quast 


Forgings, ele. sin Germany (TELEGRAMS, Lioyds 


(Office, Engerstrasee, 13, Surveyors, Engerstrasse ; 
Diisseldorf) TELEPHONE No. 6313) 


HOLLAND. 


AMSTERDAM, including Leiden and inclusive 
of ali ports north of the 
rivers Rhine and Lek F. N. Bernoski 
Skip and Engineer Surveyors H. P. Burgdorffer 
Ship Surveyor ... {Ss Lodder 


(Otfice, Prins Hondvikkadd, 86, (TELEGRAMS, Lloyd's Register ; 
Amsterdam) TELEPHONE NO. 3895) 


rivers Rhane, Lek, Holland A. Mill Holland 
Tsel, and elso south 4 ae 
L Vail k 


these rivers 
. van Tee erden 


R. Leeuwenburg 

RorrerDaM, wiih Zeeland, and including | principat Surveyor for 
Ship Surveyors 

P ¥ x P. Jonker 


(Office, Willemskade, 11b. CG. H. Bource 


Rotterdam) ( TELEGRAMS, Lloyd's Kegieter : 
TELEPHONE NO. 615) 


Jails Schoo 
Ship and Engineer Surve “él A. Bijlo 
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SURVEYORS AT OTHER PORTS ABROAD—continued. 


BELGIUM. 
ANTWERP, including all places in Belgium 
and the Dutch po 
Terneuzen ey 
Ship Surveyor... «+ 


1, O. Herbert 
Principal Surveyor 
.../ P. D. Croudace 
C0.H.1L. Pilditch,o.3.8. 
Ship and Engineer Surveyors\ F. Li. Rabaey 
(Office, Maritime Buildings,{ J, Thomson 


Quai Tavernier, 4, Antwerp) (TELEGRAMS, Register ; 
TELEPHONE No. 942) 


FRANCE. 
(Office, 4 Rue Auber) 
(TELEGRAMS, Lloydreg : R. J. L. Ward, B.Sc. 
TELEPHONE No, Louvre 32-71) Technical Representative 
DIRECTEUR ET INGUNIEUR-CONSEIL, in France 
E. L. M, POINCET 
Borpeaux, with a district including La 
Rochelle, Bayonne and 
intermediate ports... ++ 
Ship Surveyor... . J. W. Stuart 
Ship and Engineer Sur-| J. Crighton, 0.3.5. 
WOYOTS vis see) -- 21h d. Milet 


~ 4 (TELEGRAMS, Register ; 
(Office, 25, Allées de Chartres) "TELEPHONE NO. 49-13) 


V. M. Linklater 


(TELEGRAMS.Lloydreg ; 
TELEPHONE No. 5:08) 


Paris 


CaEn, with Cherbourg ae eee 
Ship Surveyor . 
(Office, 17, Boulevard des  Aniésy| 


DUNKIRK, with Calais... 2.0 ose 
Ship and Engineer Surveyor *F. C. Morel, 0.3.5. 
(Office, 3, rue du Gouverne- (TELEGRAMS, dorel, 2 Place 
ment, Dunkirk) Thédtre) 


Havre, with a district including sil 
and Fécamp ... 
Ship Surveyor.. 
Ship and Engineer r Sur veyor 


(Office, 61, rne de Ja Bourse, 
Havre) 


ManrssruuEs, and all French ports on : A. P. Jones, M.B.E. 


J. L. Davies 
L. Hamelin 


(TELEGRAMS. Lloyd's Register; 
TELEPHONE NO, 215) 


Mediterranean ... H. L. Sutherst 
Ship and Engineer Surveyors (TELEGRAMS, Lloydreg, 


(Office, 8, ruedela République) } rytepnons No. ms 
Merz, with a district including Alsace and 
Lorraine ... fbn 
§ 0 or 5 vel- sting 
Surveyor fo St fo I\*Jean Rebuffet 


duties 
(Address, 21, Avenue 1] Maréchal (TELEGRAMS, Lloydreg, Metz) 


Foch) 
Nantes, with all ports on the coast belu: = 


Brest and Sables w Olonnes 
Ship Surveyor ... 
Shipand Engineer Surveyor 
(Office, 47, Quai de la Fosse, 
Nantes) 


Roven, with a district including ai P. Reid 
Hy 


L. G. G. Démarest 
G. A. Laing 


(TELEPHONE No. 11-65) 


Shipand Engineer Surveyor \ (THkGRAMS, Reid, 14, rue 


Fontenelle ; 
(Office, 14, rue de Fontenelle, ( Tunxrnone No, 16.89). 
Rouen) 


Sr. Errenne, Creusot and district... ... 
Surveyor for Sleel-testing *P, Renaud 
QUNTOS Tace. as 
(Address, 39, rue Mulatitre) 


SWITZERLAND. 


Wintertuur Shipand Engineer Surveyor | Tolls 
(Office, 23, Wielandstrasse) j W. G. Vallis 


SPAIN AND PORTUGAL. 
BARCELONA 


Shipand Eng gineer Surveyors) & A, A. A. Chalmers 
*G. E. A. Muston 
K. Inglis, B.Sc. 


) (TELEGRAMS Surveyors, 
Colon, 11) 


Ship Surveyor «+ 
(Office, Paseo de Colon, 11 


SPAIN AND PORTUGAL—continued. 


W. B. Engledow 


BILBAO Ship Surveyors ... ++. 


F. de Beraza 

Tv e ha s 
Ship and Engineer Surveyors hs fs : pase 
(Office, Calle de Lbaiiez de Bilbao, OwdNE 


= (TELE a : 
No. 22) (TELEGRAMS, Register 


TELEPHONE NO, 1342) 
Capiz Ship and Engineer Surveyor \ H. Y. Bell 
Ship Surveyor ... ss. ose i Dalrymple Aitken 
(Office, Calderon de la ae 1) | 
Liszon Shipand Engineer Survey yor (*Geo. Payne 
Acting Ship and Engineer) * 1. R. Gunner 
Surveyor oie (TELEGRAMS, Enyap; 
(Address, 7, T. do Caes do Tojo) TELEPHONE No. 662 C) 


GIBRALTAR. 


GIBRALTAR = Ship Surveyor... «.. *C.E.Goodyear,0.B.k. 
(TELEGRAMS, Goodyear, 
Dockyard ) 
*F. Barter, 0.B.E. 


(TELEGRAMS, !'ard) 


Lingineer Surveyor ... 
(Address, H.M. spk 


ITALY. 


Ship and Engineer oe } 
GY OIR eae Ma. Es 
(Address, 
Ancona) 
Ship and Engineer Sur-\ 
VOYOT cc. is. “ave sea bs Ty Browns aro, 
Ship Surveyor...  .. «| C. Bartlett 
Surveyor for Steel-testing( A. 8. Mantelli 
duties oe Ope ee e (TELEGRAMS, Surveyors ; 
(Office, Piazza Cavour, 35, Genoa, 7) oe eri Oat 3) 


ANCONA 


> *V, Sanguineti 
(TELEGRAMS, Sanguineti, 
Senigallia.) 


Senigallia, near \ 


GENOA 


LEGHORN with district from, but not 
including, Spezia to Civita- 
Vecchia and including 
Terni 

hace Gori 


(TELEGRAMS, Antonio Gori, 
Leghorn) 


Ship and Engineer Surveyor 


(Office, Piazza Giovine Italia, 
N. 3, Leghorn) 


Messina (see NAPLES) 


NAPLES, Ship and Engineer Surveyor) W. U. Roberts 
Ship Surveyor... ... «(Ivo Aureli 

(Address, Via A. Depretis 31,) (TRLEGRAMS, Surveyors) 
Naples, 76) 


the porls of Messina, 
Syracuse and Catania... 
Assistant Ship and Engineer 
SUPUEY OR A oie: ses) cect 
(Address, Via Palermo, Messina) 


Trieste, with Pola and the Coast North) N. G. Turnbull 
of Pola; also Venice... Principat Surveyor 


J.C. Dykes 
M. Costantini, B.se. 


Ship and Engineer Sur-(@- 0. Common 
pte rs <i = fi, L.. Stuparich 


(Office, Via Della Borsa, 2,) M. Bonivento 
Trie ste) (TELEGRAMS, Regis‘er, 
Trieste) 


*Guido Bottari 
‘TELEGRAMS, Guido Boltari, 
Messina) 


Sub-Office at Messina a 


Ship Surveyors =... ase 


FIUME. 
Fiume, with the Coast South of Pola, an 
the Dalmatian Islands... 
Ship and Engineer Surveyor? N. Geniram 
(Address, Via Pomerio No. 23/1) erg ay ee 
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SURVEYORS AT OTHER PORTS ABROAD—continued. 


CZECHO-SLOVAKIA. 


PRAGUE Ship and Engineer Surveyor 
for steel testing duties ...\C. R. Hughes 
(Office, Vodickova 391¥., (TELEGRAMS, Surveyor, 
Prague II.) Prague) 
GERMAN-AUSTRIA. 
VIENNA Ship and Engineer Sur- 
veyor for Steel testing duties, 
etc., in German-Austria, 
and including Witkowitz, 
Czecho-Slovakia Hans Kolbow 
(Office, Starhemberggasse No o, | (TELEGRAMS, Surveyor, 
39111, Kolschitzkyhof, Vienna RAEWAA? 
Iv/2 
MALTA. 
MATa Ship Surveyor... ... «-) *O, A. Payne 
(TELEGRAMS, Dockyard) 
Engineer Surveyor ... *J. P. Leahy, 0.B.E. 
(Address, H.M. Dockyard) Sag ean 
GREECE. 
Piraus and Ship and Engineer Surveyor W. W. Barnes 
SyRA residing at Pirwus) fouraoxe No tit) 
TURKEY. 
CONSTANTINOPLE, trcluding the Bosphorus, 
Sea of Marmora, and the 
Dardanelles.. 
Ship and Engineer Surveyor John Lambert, 8.D. 
(Address, Hovaghimian Han, 
4th Floor, Galata ; British 
P.O. Box No. 107.) 
ROUMANIA. 
BRAILA Ship Surveyor *T. H. Archbold 
CANADA. 
CureF SuRVEYOR FOR THE UNITE 


rit James French 


(TELEGRAMS, Nymdible, 
New York) 


STtaTES AND CANADA ... 
(Office, 17, Battery Place, New York) 


Hawirax,N.S. Shipand Engineer Surveyor )T. Moon 
(Office, 37, Furness Withy ¢ (TELEGRAMS, Lloyd, 
Building) Halifax, N.S.) 


MontTREAL AND QUEBEC, with a district) 
including the River St. 
Lawrence .. W. J. Alderson 
Ship and Eng gineer Survey “| (TELEGRAMS, Register) 


(Office, 208, Lake of the Woods 
Building, Montreal) 


Sr. Joun, N.B. Ship and Engineer Surveyor *C. E. Dalton 


(TELEGRAMS, Dalton) 


Toronto, Ont., with a district including 
Lake Ontario and Colling- 
wood, Ont. 26 ose 
Ship and Engineer Surveyor 


Vancouver, including Victoria, Van- 
B.C. couver Island, and all ports 
in British Columbia ... 


Ship Surveyor ... : 
(Office, 803-4, Yorkshire Build- 
ings, Vancouver, B.C.) 


Evan Edwards 


‘ (TELEGRAMS, Registrar) 


NEWFOUNDLAND. 


Sr. Jouns 
(Office, Marine and Fisheries 


Department, Custom House) CE BDBGE AME, Sarveger) 


(Oe Marge aod Phere Teal. Maclatann 


PANAMA CANAL ZONE. 


Bapoa, with a district including all ports ; 
in the Panama Canal Zone 
Ship and Engineer Surveyor 
(Office, 217, Terminal Building, 
Balboa; P.O, Box 205) 


G. Allan 


(TELEGRAMS, Register, 
Balboa) 


MEXICO. 
Tampico Ship and Engineer Surveyor) *Verne Dyer 
(Address, Apartado, 160) j crenxonaas, Verne Dyer, clo 
Pulford Bros., Tampico) 
BRITISH WEST INDIES. 

Kinesron Ship and Engineer Surveyor. * A. A. McInnes 
(JAMAICA) (Address, Myrtle Bank Hotel)} (TELEGRAMS, Mednnes) 
CUBA. 

HAVANA Ship and Engineer Surveyor) *T. F. Holmes 


(Address, San Pedro 4 (Altos), (TELEGRAMS, Holmes, 
Apartado 843) { Eureka, Havana) 


SOUTH AMERICA. 


Bawa Buanca Shipand Engineer Surveyor 


(Address, (TELEGRAMS, 


Buenos AYRES Shipand Engineer Surveyors 
AND Rosario (Office, Calle 25de Mayo, 
158, Buenos Ayres) 


P. I. Adie 
F. G. B. Smith 
T. R. H. Morrison 


(TELEGRAMS, Adie; 
TELEPHONE NO, Avenida 2364) 


GEORGETOWN, Shipand Enyineer Surveyor ) » "= 
DEMERARA. (Address, 12, Water Street) | A. G, Stirling 


Monte VIDEO, including the ports of 
Paysandu and Sauce. “ee tan 


Ship and Engineer Surveyor 
(TELEGRAMS, Amphyl; 
(Address, Calle A abala, 1631, Monte Video)? TrLer "HONE 3 No "Central 1452 ) 


Punta ARENAS, Ship and Engineer Surveyor 


CHILI (Address, Casilla Correo, 355) *J. C. Robins 


(TELEGRAMS, Robins) 


Rio DE JANEIRO Shipand Engineer Surveyor 
(Office, Produce &Warrant Building, (J, OC, G. Williamson 
Avenida Rio Branco, 47; Caixa( (TeLecrams, Surveyor, Rio) 
Postal 563) 


ing from Talca in the 
north lo Chiloe in the 
south 
Ship and Engineer Surveyor 
(Address, Calle Bulnes, 118; 
Casilla 245) 


TALCAHUANO, CHILI, with a districl ni 


*J. E. Alfaro 


(TELEGRAMS, Alfregister) 


VaLPaRalso Ship and Engineer Surveyor )*A, F. Smith 
(Address, Casilla 1342) (TELEGRAMS, SmifAlloyd, 
Valparaiso) 


SURVEYORS AT OTHER PORTS ABROAD—confinued. 


NORTH AFRICA. 


ALGIERS Ship and Engineer Surveyor \* Dewar Paton 
(Office, 29, Boulevard Carnot) { (TELEGRAMS, Register) 
EGYPT AND RED SEA. 
ADEN Ship and Engineer wrcayer *T. W. Twaddle 
(Address, Hedjuff) (TELEGRAMS, Twaddle) 
ALEXANDRIA 


Ship and Engineer Surveyor )*H. Bishop 
(Address, 5, Rue Bolanachi) 


(TELEGRAMS, ere 


Port Samp Ship and Engineer Surveyor) *J. Macvey 
(Address, P.O. Box 2) \ (TELEGRAMS, Macvey ; 


TELEPHONE NO. 546) 


SOUTH AFRICA. 


Care Town *W. R. McArthur 


Ship and Engineer Surveyor 
(Address, Thomson Watson’s oe Pang arti ete 
Buildings, Adderley Street) Dasa ta soca 


East LONDON a eer *J. C. Morison 


) (TELEGRAMS, Register) 


Port ELIZABETH Ship and Engineer Surveyor | *H. McG. Richardson 


(Address, Harbour Works) » (TELEGRAMS, Richardson. 
\ Harbour, Port Elizabeth) 


Port Navan 
(Address, 14, Castle Buildings, 


Ship and Engineer pitino *John Stewart 
> ce 
West Street, Durban) 


(TELEG RAMS, Thrust,Durban) 


MAURITIUS. 
*K. S. Macdonald 


(TELEGRAMS, Macdonald, 
Port Louis, Mawritius) 


MAuvRITIUS (residing at Port Louis) 


INDIA, CEYLON, BURMAH, SIAM, AND STRAITS 
SETTLEMENTS. 


BANGKOK Ship and Engineer Surveyor) *T. H. Pollard 
(Office, Chartered Bank Lane) { (TeLxcRams, Pollard) 
™ ‘a fy Ee ] , 0 * 7 
BomBay Ship and Engineer Surveyor ) 1), Macfarlane 
(Office, Datoobhoy Mansions, (TELEGRAMS, Survevor; 
Mayo Road) TELEPHONE NO, 3335) 
CaLcurTa Shipand Engineer Surveyor 2 
(Office, Temple Chambers, 6, T W. 0. Na ler 
Old Post Office Street) (TELEGRAMS, Freeboards) 
CoLomBo Ship and Engineer Surveyor) *H. 8. Melton 
(Address, Arcade Buildings) (TELEGRAMS, Register) 
KARACHI Ship and Engineer Surveyor 
PENANG Ship and Engineer Surveyor 
RANGOON (Address, Lower Poozoon- )*R. P. Tay lor 
doung) chanabsiaae Orion, 
Rangoon) 
SINGAPORE Shipand Engineer Surveyor) W. BH. Fraser 
(Address, 2, Laidlaw Building, o ELEGRAMS, Surveyor ; 
Battery Road) TELEPHONE NO. 65) 
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EAST INDIAN ARCHIPELAGO. 
BATAVIA Sees Sy tess 4 he ©. Meulenhoff 


(Address, Wisdw Prauwen (TELEGRAMS, Meulenhoff, 
Veer, Theewaterstraat) Nieuw Prauwen Veer) 


Maniua, P.I., and ports in the Philippine 
USLANAS Ss <cta ess fess tae ces 
Ship and Engineer Surveyor | 
(Address, 129, Dasmarinas, 
Binondo, Manila) 


*C. B. Nelson 


(TELEGRAMS, Register) 


SouRABAYA Ship and Engineer Surveyor *B. N. Powell 


(TELEGRAMS, Powell) 


HONG KONG. 
J. S. Gardiner 


Ship and Engineer Surveyor \T, 8. Morrison 


(Office, 5,Alexandra Buildings; |: TeLecRaMs, Marine ; 
P.O, Box 463) TELEPHONE NO. 179) 


/ 


Hone Kona = Ship Surveyor... 


CHINA. 
DATREN, Ship and Engineer sd J. Sim 
Manouuria (Address, 5, Higashikonzecho ; ) (Tauearams, Register) 
P.O, Box A17) 
; : * ie 
HaNnKOW Shipand Engineer Surveyors PL a hn 
(Address, British Municipal aba aie 
a Ls 8,2 ’ 
Chambers) i Haskin) 
SHANGHAI Ship and Engineer Surveyor) H. L. Fletcher 
(Address, 5, Peking Road) (TELEGRAMS, Register) 
TIENTSIN Ship and Engineer Surveyor (*A, J, Miller 
(Address, 29, Victoria Road) 4 (TeLEGRamMs, Seavorthy, 
| Tientsin) 
JAPAN. 
: ( A. L. Jones 
Koper Ship and Engineer Surveyors petal dacteaner/on Janka. 
(Office, 32, Akashi Machi A. Watt 
(Meikai Building) OH. 0 Bachanan 
ai ae mupeeeere ef Webster, D.Sc. 
vip Surveyors. + 18" 1 Preston 
; Are ; {Y. Jo 
Assistant Surveyor ... +++) oretuanams, Register) 
NAGASAKI Ship and Engineer Surveyor ES 8. Williamson 
Ship Surveyor... ..- R. Crawford 
(Office, 10, Sagarimatsu) a (TELEGRAMS, Register) 
R. O. Batchelor 
YOKOHAMA Shipand Engineer Surveyors \ 4 _ Ewing 
Ship Surveyor... ... ... )d. Crichton 
(Office, 167, Yameshita- che? ; [(TELEGRAMS, Register) 
P.O. Box 48) 
HAKODATE Assistant Ship and Oe, 


Surveyor 


"| +Zenno Sato 
(Office, 108, Suibirocho) 


SURVEYORS AT OTHER PORTS ABROAD—continued. 


AUSTRALIA AND NEW ZEALAND. 


ADELAIDE, 8. A. *A. A. Fairweather 
(Address, Tatibaba Chics, (TELEGRAMS, Fairweather) 
Divett Street, Port Adelaide) 


(Office, 38, " Richards-Upton 
Building,Custom Street East ; 
Box 531) 


BRISBANE, QUEENSLAND ... {eR 


*C. C. Plunket 


(TELEGRAMS, Replento) 


AvcKLAND, N.Z. : 


R. S. Taylor 


(Office, Sesarvar Buildings, eiaeniaaee Baseseer) 


Eagle Street; G.P.0O. Box 465) 


CuristcuurcnH & LYTTELTON, N.Z.... * ; 
(Office, 153. Hereford Street, C. A. Colonna 


a Ms, Kol. 
Christchurch) (TELEGRAMS, Kolona) 


Dunepiy, N.Z. Ship and Engineer Surveyor. * 4, Morrison 


(Address, 123, High Street) | (TELEGRAMS. Cellular ; 
TELEPTIONE NO, 672) 


R. E. Arundel 


(Address, Dalgety’: s  Retidiocs, Sr PCTS Comey 


Cliff Street) 
Ly?TELToN, N.Z. (See Coristcuurcn N.Z.) 


MELBOURNE, 
VICTORIA 


FREMANTLE, W.A. ... ie 
( 


Ship and Engineer Surveyors sei pe McCowan 


(Office, New Zealand Cham-¢ A. J. McCowan 


bers, 483, Collins Street) (TELEGRAMS. Reports ; 
TELEPHONE No. 3336) 


71. Fenchurch Street, London, E.C. 3. 
6th September, 1922. 
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AUSTRALIA AND NEW ZEALAND—continued. 


NEWCASTLE, 


Ship and Engineer Surveyor )*F, A. Spence 
N.S.W. 


(Office, 1, Bolton Street) t (TELEGRAMS, Spence, clo 
Barambio; 


TELEPHONE, Nos. 1 & 872 
Newcastle) 


Port Prnig, 8.A., with Port Germein and 
Wallaroo... ... *Alfred M. Mars 
(Address, P.O. Box 20, Port (TELEGRAMS, Mars) 
Pirie) 


(Office, Bank of North 

Queensland Chambers, 251 ae kpeeeon 
ge aa G.P.0. Box) TreLePuo0Ng, No. 7227) 
0. 


Timaru, N.Z. 
: (Address, Harbour Master, °* Duncan McDougal. 
Timaru) 


WELLINGTON, 
Ng 


ay 4. 


aoe ce ode A. CG. Heron 
Ship and Engineer siakccas 


—————— ee 


LLOYD'S REGISTER OF SHIPPING, 


RULES AND REGULATIONS. 


Section 1. Tus Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are 
classed by the Society ; also the names, &c., of all Ships of 100 tons and upwards unclassed by this 
Society. 


Section 8. Each person subscribing the sum of Six Guineas per annum (or such other sum as 
the General Committee may fix) to be considered a Member of the Society, and entitled for his own 
use to one copy of the Register Book. 


Section 4. The subscription of Marine Insurance Companies, Public Companies or Public 
Establishments, to be Twelve Guineas per annum, for a single copy of the Register Book, and Six 
Guineas per annum for every additional copy supplied, unless the copies be periodically posted with 
type with additions and corrections throughout the year, in which case the subscription for each copy 
supplied will be Twenty Guineas per annum, 


Section 5. In the case of other Subscribers, the subscription to be Six Guineas per annum 
for each copy, unless periodically posted with type with additions and corrections throughout the year, 
in which case the subscription will be Ten Guineas per annum for each copy supplied. 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book, 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest and most complete information. 


Section 7. The superintendence of the affairs of the Society to be under the direction of a 
Committee of Merchants, Ship Owners, and Underwriters (twenty-four elected in London and thirty- 
seven at the principal Outports), ten Shipbuilders and/or Engineers (elected by the General 
Committee), and any additional Members, not exceeding six, who may be elected by the General 
Committee. In addition, the Chairman, or, in his absence, the Deputy-Chairman, of the Corporation 
of Lloyd’s, and the Chairman, or, in his absence, the Deputy-Chairman, of the London General 
Shipowners’ Society, for the time being, to be, ex-officio, Members of the Committee ; also the Chairman 
ot each Branch Committee established abroad to be, ex-officio, » Member of the Committee. 


A 
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Any member (except an ex-officio member) who fails to attend any meetings of the Committee 
for a period of six continuous months, without leave of absence, shall cease to be a member, and his 
place shall be filled up in the usual way. 


Norr.—Official intimation to be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, and the Chairman or Deputy-Chairman of the London 
General Shipowners’ Society, are to be the ex-officio members for the ensuing twelve months. 


Section 8. The General Committee reserve the right of varying or withdrawing the repre- 
sentation of Outports, and of Shipbuilders and Engineers; also the representation of Shipbuilders, 
Engineers, Steel Makers, and Forgemasters on the Technical Sub-Committee hereinafter mentioned, 
as well as the mode of election of members. 


Section 9. 1. Six of the Members elected in London, namely, two of each of the constituent 
“parts of the Committee, to go out annually by rotation, but to be eligible to be re-elected. The 
vacancies so arising to be filled up by the election of two Underwriters and one Merchant by the 
Committee of Lloyd’s, and two Shipowners and one Merchant by the Committee of the London 
General Shipowners’ Society. 

2. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 

3. The ten Shipbuilders and/or Engineers, and any additional Members, elected by the General 
Committee to retire at the end of four years. The retiring Members are eligible for re-election. 


Section 10. The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 
the year. 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy 
Chairman ; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 18. Special meetings to be convened by order of the Chairman, or Deputy-Chairman 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Chairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested. 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established ; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is-intended to be made ; such notice to be 
inserted in the summons convening the meeting. 

2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 
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Section 17. 1. That fifteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters shall be admitted as members of the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame new rules, for the construction 
of ships or machinery. 


2. That twelve representatives of Shipbuilders and Engineers shall be elected by the following 
bodies, viz. : 


(a) The Institution of Naval Architects, London ; 


(4) The North-East Coast Institution of Engineers and Shipbuilders, Newcastle-on-Tyne ; 
and 


(c) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 


That two representatives of Steel Makers be elected by the Iron and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland ; also 


That one representative of Forgemasters be elected by the English and Scottish Forgemasters’ 
Association. 


3. That the representatives shall be elected for a term of four years, but in the event of any 
vacancy occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 


4. That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 

5. That each Branch Committee of Lloyd’s Register established abroad shall be entitled to 
nominate one of its Members as,a representative at Meetings of the Technical Sub-Committee. 

6. That additional members of the Technical Sub-Committee, not exceeding two, may be elected 
by the General Committee. 


7. That the Chairman of the Committee of Lloyd’s Register of Shipping, for the time being, or, 
in his absence, the Deputy-Chairman ; or, failing him, some other member of the General Committee 
shall preside at the meetings of the Sub-Committee. 


8. That the representatives of Shipbuilders, Engineers, Steel Makers, and Forgemasters shall 
have the same rights and powers as the other members of the Sub-Committee in speaking and voting 
at the meetings of the Sub-Committee at which they are entitled to be present. 


9. That it shall be open to representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters to propose alterations in, or additions to, the Rules for the construction of ships or 
machinery ; and that notice of all such proposals shall be sent in writing to the Secretary. 


10. That meetings of the Sub-Committee shall be convened as often and at such times as may 
appear necessary to the General Committee, but there shall be at least two meetings in the year, though 
not necessarily one in each six months. 


11. That every meeting shall be convened by notice from the Secretary at least one month before 
the date of meeting ; that the meetings shall, whenever practicable, be arranged for Tuesday afternoons; 
that notice of matters proposed to be brought before the Sub-Committee by members shall be sent to 
the Secretary not less than fourteen days before the meeting, and the Secretary shull, as soon as possible 
thereafter, send to each member an agenda paper. 
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12. That the recommendations of the Sub-Committee shall be reported to the General Committee, 
who will refer them for consideration to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 


13. That in the event of eight representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters, actually voting together on any question, and nevertheless failing to obtain a majority of 
the Sub-Committee, it shall be open to them to present a minority report to the General Committee. 


14. That the General Committee reserve to themselves the right of varying, adding to, or 
rescinding, at their discretion, any or all of the foregoing Rules. 


Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification ; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19. 1. The reports of the Surveyors, and all documents and proceedings relating to the 
classification of ships are to be carefully preserved and to be open to the inspection of the Owners, but 
no other person or persons are to have access to such documents except with the written consent of the 
Owners and under the direction of the Chairman, or Deputy-Chairman. 


2. Copies of the original reports (if the ships be already classed, but not otherwise), so far as 
relates to the dimensions, scantlings, fastenings, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 20. Foreign ships, and ships built in the British possessions abroad where there is not 
a Surveyor (see also Section 52 of the Rules for Wood Vessels), to be surveyed on their arrival at.a 
port to which a Surveyor has been appointed ; but a due regard is to be had to the circumstance of 
such vessels having been exempted from supervision while building, and the Character to be assigned 
to them is to be regulated according to their intrinsic quality and from the best information the 
Committee can obtain. 


Section 21. In every case in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master, or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear suflicient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 
Committee for their decision thereon. 


2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 
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Section 23. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held; but should 
the opinion of the Surveyor be confirmed by the Committee, then the expense of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for 
any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 
the charge for which is to be regulated according to the nature and extent of the service performed. 
In all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committee use their best endeavours to ensure that the functions of 
the Society are properly executed, it is to be understood that neither the Committee nor the Society 
are under any circumstances whatever to be held responsible for any inaccuracy in any report or 
certificate issued by the Society or its Surveyors, or in any entry in the Register Book or other 
publication of the Society, or for any error of judgment, default, or negligence of the Surveyors, or 
other Officers or Agents of the Society. 


FUNDS. 


Section 27. The Funds to be under the authority and control of the Committee, and a state- 
ment of the Receipts and Expenditure to be annually printed for the information of the subscribers. 


Section 28. The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 
Crassine Fes. 


For First Entry of Class in the Register Book. 


For each Ship under 250 tons gross... en +r xr £2 0 0 
¥ of 250 and under 500 tons gross... a rE 8 0 0 
% i oe. SEO e: ee 4 0 0 
. 7 Aj000* ay — BOD ln ak "2s is 5 0 0 
; aA INS | i Oe 6 0 0 
ms BS SOOr™ Ae bBo? a 70 0 
* , &000'-, * 8.000 ° >s nee os 8 0 0 
» 6 000= 4, Sapo ht eee 9 0 0 
= ey ees Pree tees 10 0 0 
‘s » 8,000 ,, 10,000 ,, pie ay abs Mass 11 0 0 
” », 10,000 tons gross and upwards... Le +r 12 0 0 
For First Entry of Notification of “LMC” in the Register Book. 
For each Ship under 100 nominal HP .. wee A oe oe £2 0 0 
o of 100 and under 200 naan: HP. eh oe 3.0 0 
is cB: yeni 800 sally HP... beaitiiets 4 0 0 
is sey BD Gy cogs hs BOD gupasin Tulle Sith cl ede 5 0 0 
% +, 500 nominal HP and above aE 2 re (Bot 3M) 


6 LLOYD’S REGISTER OF SHIPPING, 


SPECIAL SURVEYS. 

Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark +*) :—2s. per ton for the first 1,500 tons gross ; 1s. per ton for every 
ton from 1,501 tons to 5,000 tons gross; 6d. per ton for every ton from 5,001 tons to 10,000 
tons gross and 3d. per ton for every ton beyond 10,000 tons gross. No fee to be less than £20. 

50 per cent to be added to these fees for the Special Survey during construction of Vessels 
for Carrying Oil in Bulk. 

2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark +k in red) :—5s. per nominal horse-power for the first 250 horse-power ; 
3s. for each horse-power from 251 to 500; 1s. for each horse-power from 501 to 1,000; and 6d. for 
each horse-power beyond 1,000. No fee to be less than £15. 


The following rule is to be used for determining the Nominal Horse Power of Steam Reciprocating 
Engines in regulating the fees for their survey, viz. :— 
340 /D?/§ 
tae (ie tis) where the boiler pressure is below 160 lbs, 
_P+590 (D> V8, H 
="q500 \ 100 +15 
For determining the Nominal Horse Power of Steam Turbine Engines oe 
D2 
sd = where S.H.P. is the Total Shaft Horse Power. 


100 
If the boilers are fitted with Forced Draught or Induced Draught appliances, 


NR= 


) where the boiler pressure is 160 lbs. or above. 


P is to be substituted in the 


above formule for 


H. : 
then 72 8 to be taken instead of 15° 


where D = diameter of L.P. Cylinder in inches, 
s = stroke in inches, 
H = heating surface in square feet, 
Pp = working pressure in lbs. per square inch. 
The square feet of heating surface represented by u will comprise the surfaces 
of the tubes, of the back tube plate or plates, and of the furnace and combustion 
chamber plating down to the level of the fire bars. 


The following rule is to be used for determining the Nominal Horse Power of Diesel Engines in 
regulating the fees for their survey, viz. :— 


NW =——____—— in the case of single-acting engines of the 
4 cycle type, 


N x D? wie 
=——__— in the case of single-acting engines of the 
2 cycle type, and 


N x D2 Ss 


30 in the case of double-acting engines of the 


2 cycle type, 
where D = diameter of cylinder in inches, 


S = stroke of piston in inches in ordinary reciprocating engines, 
= twice the stroke of piston in the case of engines of the “ Junker ” type, 
N = number of cylinders. 
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The following rule is to be used for determining the Nominal Horse Power of Internal Combustion 

Engines (other than those of the Diesel type) in regulating the fees for their survey, viz. :— 
B.H.P. ’ : 
ON tls Eee a where B.H.P. is the Brake Horse Power at full power. 

For the survey and testing of steam boilers fitted in Motor vessels, additional fees will be charged 
in accordance with the Society’s usual scale. 

3. For the survey and testing of each Donkey Boiler, a fee of four guineas will be charged. 

4. No charge will be made for occasional or docking surveys, at ports in the United Kingdom. 

For the survey of damage repairs essential to the continuation of class (whether a special damage 
report be required or not), for the survey of repairs due to wear and tear when they are of an extensive 
character, for surveys with a view to the re-instatement of class, and for the survey of alterations in 
the structure of a vessel, a fee will be charged according to the nature and extent of the services 
performed. 

For all surveys held at ports abroad a fee will be chargeable according to the nature and extent of 


the services rendered. 


5. SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3. 
For the special periodical surveys of Iron and Steel Vessels, when such surveys are held by the Society’s 
exclusive Surveyors in the United Kingdom. 
8.8. No. 1. 8:8. No, 2. 58.8. No. 3. 


& ss & 8 £8 

For Vessels under 250 tons gross a ee 5 0 6 0 8 0 
+ 5 500 7 ee o 7 0 9 0 12 0 

7 err i. ake, Se Leaas 78 0 15 0 

uf i O00 ai, Dsosueey oa Pe ag 20 0 

is » 4,000 ,, sahieeeda 0 16 0 21 0 

- » 6,000  ,, a eP 17 0 22 0 

4 paige | Paablgeh ee Rh sin 23 0 

3 » 10,000 ,, OP Wie (oe | males ote tie 24 0 

» over 10,000 ,, a ee Re 20 0 25 0 


Fees for second 8.8. No. 1 and subsequent Special Periodical Surveys on hulls of vessels to be 25 
per cent in excess of the above scale. Fees for Special Periodical Surveys of hulls of Vessels Carrying 
Oil in Bulk to be 50 per cent in excess of the fees chargeable for other vessels. 


SPECIAL PERIODICAL SURVEYS OF MACHINERY. 
Held at the Special Surveys, Nos. 1, 2, and 3. 


For each Ship under 50 nominal HP. ... fe ase ar Pus £5 -0.20 
= » 100 - Lor ddl eetas GOR) lowed 70.0 

* » 200 Er “ee Aon “or nee ond 10 0 0 

a » 300 e ee ee te ee 11 0 26 

i » 400 " Jaa vaneggk seal saiet ag Lae Wr 3 oie gpk gy 

. » 500 i ir re eee i 

5 1,000 ‘ Pee oe ee 14 0 0 

pS 5» 2,000 a He ac ie nae “es 15) 00 

7 of 2,000 = and above ... one ie ary 16 0 0 
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SPECIAL ANNUAL SURVEYS OF BOILERS. 
To be held when and after the Boilers are six years old. 


For each Ship having 1 single ended boiler = £2 0 0 
And for each mcoiets en ended boiler (netuing the © donkey 

boiler) Ay 100 

But the fee in no case to i” more ae ae ie ee oes 10 0 0 

For survey of donkey boiler of sailing sebile wee = te “e 2 0 0 


Tn the cases of vessels fitted with double ended boilers, £1 to be added to the above scale for each 
double ended boiler, the maximum fee remaining at £10. 


6. For Surveys for Restoration, Continuation, or the character A in Red, and in cases where the 
caulking of ships is superintended and tested by the Surveyors a charge will be made according to the 
nature and extent of the services rendered. 


7. All repairs which may be required on the Surveys above referred to, must be performed under 
the superintendence of the Society’s Surveyors. (See also Section 22.) 


8. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 


Section 30. The class of a vessel is liable to be withheld, or, if already granted, may be 


withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 31. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committee of Classification, and countersigned by the Secretary, will be granted 


on application. 
FREEBOARD. 


Section 32. Fees for the Survey for Certificate ot approval of Load line, and assignment 
of, Freeboard in the United Kingdom. 


Vessels “Vessels 
For Vessels under 100 tons gross... te eee OieO S45 1070 
7” “4 of 100 tons and under 300 tons gross. 2) 0410 6 0 0 
ingle 300 ,, : 500, 3 0 0 8 0 0 
” ” 500 ,, ” 1,000 ” 2 08 11 0 0 
” ” 1,000 ,, ” 1,500 ” o,-0,..0 14 0 0 
sia ores 1,500 ,, 2 2,000, 6 0 0 ae 
pe = 20008 os te May 2,500 re a O20 20 0 0 
ot 2,500 4, - 8,000 ,, 8 0 0 23 0 0 
» every additional 1,000 tons up to 10,000 tons H 0. 0 3 0 0 
ss Uae » 1,000 ,, above 10,000 ,, Nil $0 6 


The same fee is to be charged for an unclassed wooden sailing or motor vessel whether opened out for survey or not. 


The fee for the inspection of minor alterations involving an alteration of freeboard in a vessel having a valid load line 
certificate is two-fifths the full fee chargeable. 


Section 338. Rules for Steel Ships, 15s.; if for Wood Ships and Composite Ships, 5s. 


Lonion, August, 1922. 


GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1. Classification. (a) Genera/.—Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed so long as they are 
found upon careful annual and periodical survey to be in a fit and efficient condition for the safe 


conveyance of dry and perishable cargo. 


(+) Class 100A.—This class will be assigned to steel vessels built in accordance with the Society’s 
Rules and Regulations and the scantlings set forth therein for vessels having the maximum draught 


permitted by the dimensions. 


(c) Class 100A ‘‘With Freeboard.”—This class will be assigned to steel vessels built in accordance 
with the Society’s Rules and Regulations and the scantlings set forth therein for vessels having less 


than the maximum draught permitted by the dimensions. 


(d) Notations for Special Cargoes.—Vessels built in accordance with the “ Rules for the construction 
of vessels to carry oil in bulk,” will have a notation showing the cargo which they are designed to 
carry, inserted under their class in the Register Book, such as— Carrying petroleum in bulk,” or 


“ Carrying fuel oil F.P. above 150° F. in bulk.” 


(e) Class 100A ‘‘For Special Service.”—Vessels in which the scantlings are equivalent to the 
general requirements of the Rules and the special tables for such vessels may be classed 100A, with a 


notation showing the particular service in which they are engaged, as—{Q0A “ Trawler.” 


(f) Class A ‘‘ For Special Service.’"—Vessels intended for special services may receive the class A 
without a numeral prefixed, provided the details of the scantlings and arrangements are approved by 
the Committee. Where the vessel is intended for other than river or inland water service the class will 
be—* With Freeboard.” 

To the class A will be affixed notations showing the particular services for which the vessels are 
intended, such as “ For river services” ; ‘ For towing services” ; ‘* For Channel services” and ‘ For 
coasting services.” 

In the case of vessels intended for channel and coasting services, the particular Channel and 
geographical limits of coasting will be defined, e.g., “ Bristol Channel” ; ‘“ Newhaven-Dieppe” and 


“Buenos Aires and Monte Video.” 


(g) Equivalent Arrangements.—Deviations from the Rules will be allowed provided they are 
submitted to the Committee and considered by them to be equivalent to the requirements of the Rules. 


The builder shall obtain the owner’s sanction to such deviations when the Committee deem it to be 


necessary. 
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2. Submission of Plans.—Where it is intended to build vessels for classification in the 
Register Book, plans of midship section and profile with deck and other plans showing the proposed 
dimensions, scantlings and arrangements, are to be submitted by the Builders through the local 
Surveyors for the approval of the Committee. 


8. Special Survey during Construction.—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey, and vessels so built will be entitled to the 
distinctive mark + in the Register Book. 


During the progress of construction, from the laying of the keel to the completion of a vessel, it 
is the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 


4, Equipment.—The figure 1 placed after the character assigned to a vessel indicates that the 
anchors, cables, and hawsers of a vessel are in good and efficient condition and are in accordance with 
the requirements of the Rules. 


In the case of vessels classed “ For Special Services,” the figure 1 indicates that the equipment is 
considered by the Committee to be sufficient for the particular service in which the vessel is to be 
engaged. 

In cases in which the requirements of the Rules as to equipment have not been complied with, or 
in which the equipment is found to be insufficient in quantity or defective in quality, a line will be 
inserted in place of the figure 1, thus 100A-. 


5. Main and Auxiliary Engines and Boilers. Genera/.—The main and auxiliary engines 
and boilers of vessels intended for classification, or already classed, in the Register Book, are to be 
constructed under the Society’s Special Survey. Appropriate records will be made in the Register 
Book in red, such as 4+*LMC 6,22 (Lloyd’s Machinery Certificate, June, 1922), or KNE&B 6,22 (New 
Engines and Boilers, June, 1922), or NE 6,22, or NB 6,22. 


6. Novel Forms of Construction.—Where the proposed construction of a vessel or of the 
engines or boilers is novel in design or involves the use of unusual material, and where experience has 
not sufficiently justified the principle or mode of application involved, the notation “ Experimental” 
will be inserted under the class of the vessel in the Register Book, where the Committee consider such 
a course is desirable. 


If, in the opinion of the Committee, the engines or boilers are so inefficient as to imperil the 
vessel’s safety, no class will be assigned to the vessel. 


7. Date of Build.—The date of completion of the Special Survey of vessels built under the 
Society’s inspection will be taken as the date of build provided it be within six months of the date of 
launching for vessels not exceeding 7,000 tons gross; nine months for vessels above 7,000 and not 
exceeding 14,000 tons gross; twelve months for vessels above 14,000 and not exceeding 20,000 tons 
gross; and fifteen months for vessels above 20,000 tons gross. When, however, the Special Survey is 
not completed within the period allowed, the date of build will be taken as six, nine, twelve or fifteen 
months after the date of launching, as the case may be. 


8. Vessels not Built under Survey.—-The requirements of the Committee for the classification 
of vessels which have not been built under the Society’s Survey are set forth in the Rules. 
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9. Periodical Special Surveys. (a) Genera/.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical. Special 
Surveys, designated No, 1, No. 2, and No. 3, in accordance with the requirements of the Rules. These 
surveys become due in the cases of vessels classed 100A at 4 years, 8 years, and 12 years respectively 
from the date of build, and subsequently at the expiration of like periods from the date of the previous 
Special Survey No. 3 as recorded in the Register Book. Should a vessel at any time be submitted to 
Special Survey No. 3 before this becomes due, the Special Surveys subsequently required will be 
Nos. 1, 2, and 3 at 4 years, 8 years, and 12 years respectively from the date of such Special Survey 
No. 3 as recorded in the Register Book. 


(6) Surveys held in anticipation.—In cases in which it may suit the convenience of the owners, 
the Special Surveys Nos. 1 and 2 may be held at any time within 12 months previous to the dates at 
which they severally become due, and the Special Survey No. 3 may be held at any time before the 
date at which it becomes due. 


(c) Period allowed for completion of surveys.—In cases where it is inconvenient for owners to 
fulfil all the requirements of any of the Periodical Special Surveys at the prescribed time, part only of 
the survey need then be carried out, provided the remainder of the survey be completed within twelve 
months from the date at which it became due. When a Special Survey is only partly held, the 
Surveyors must give the owners, or their agents, written notice of the parts not surveyed, and report the 
facts to the Committee. 


(d) Occasional Surveys.—All vessels are subject to Annual, or Occasional Surveys when practicable. 
The requirements in respect of such surveys are set forth in the Rules. 


(e) Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-15, ssNo.2-19, 
ssNo0.3-6,23, 2ndssNo.3-6,35. Where Special Surveys are not completely carried out at one time, the 
date of Special Survey recorded in the Register Book will be the date of the survey at which the 
principal part of the requirements are complied with. 


(f) Main and Auxiliary Engines and Boilers.—The main and auxiliary engines and boilers are 
to be submitted to periodical survey as required by the Rules. 


10. Surveys of Repairs.—All repairs of vessels, engines and boilers that may be required in 
order that the vessels may retain their character in the Register Book, must be carried out under the 
inspection and to the satisfaction of the Society’s Surveyor when one is stationed in the district. When 
such repairs are effected at a port where there is no Surveyor to this Society, the vessel must be 
surveyed by one of the Society’s Surveyors at the earliest opportunity. 


When the Surveyors consider repairs necessary, they are respectfully to communicate their 
recommendations in writing to the owner, master, or agent ; and, if such repairs be not undertaken 
within a reasonable time, a report is to be made as soon as possible to the Committee. 


11. Notice of Surveys.—The Society’s Surveyors are required to attend for the purpose of 
holding surveys in their district, but the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs, rests with the owners, masters, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters of 
vessels are liable to be expunged from the Register Book. 
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12. Appeal from Surveyor’s Recommendations.—Interested parties, considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held ; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 


18. Certificates of Class. (a) Genera/.—Certificates of first entry of classification and certifi- 
cates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by the 
Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification, and 
countersigned by the Secretary, will be granted on application. 


(b) Provisional Certificates.—If the hull of a vessel has been built in accordance with the Rules, 
and a satisfactroy report has been received from the Society’s Surveyors, a provisional certificate will be 
issued, if desired, stating the class to which the vessel will be entitled when the engines and boilers 
have been fitted on board in accordance with the Rules, and the Committee’s requirements otherwise 
complied with. 


14. Reconsideration of Class.—If, upon survey of any vessel, a material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, or 
agent agrees to pay the expenses attending the same, provided on the same special survey there shall 
appear sufficient ground for the proposed reduction of Class. 


15. Withdrawal of Class. (a) Non-compliance with Rules.—When the Rules as regards 
surveys on the hull, engines or boilers of a steam or motor vessel, or on the hull, masts, spars, or 
rigging of a sailing vessel have not been complied with, so that the vessel is not entitled to retain her 
class in the Register Book, the character will be expunged with a red line, under which the date of such 
withdrawal will be recorded. 


(6) Reported defects. —When it is found from reported defects in the hull, engines or boilers of a 
steam or motor vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not 
entitled to retain her class in the Register Book, the character will be expunged with a black line, 
under which the date of such withdrawal will be recorded. 


(c) Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, this will be indicated by the insertion of 
three dots (...) in column 7 of the Register of Steamers and column 8 of the Register of Sailing 
Vessels. 


(a) Infringement of freeboard conditions. —Where any vessel proceeds to sea with a less freeboard 
than that approved by the Committee or where the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee, the vessel’s class will be liable to be expunged from 
the Register Book. 


i} 


PERIODICAL SURVEYS OF STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock, or on a slipway ; proper 


stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than two 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be removed 
as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these 
parts being properly examined. 


4, The framing and both surfaces of shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots, énd the shell 
plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 


chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the tank top to be ascertained, and if it is found that the plating is free from dirt and 
rust, the removal of the remainder of the ceiling may, in the case of the First Special Survey, be 
dispensed with. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
arriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 


greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 


special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for varrying oil fuel are to be 
examined internally and are to be tested by a head of water equal to 30 per cent of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 
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In the case of motor and other vessels burning oil fuel and carrying it in the double bottom and 
other tanks, upon the occasion of the First Special Survey No. 1 these tanks, with the exception of 
the fore and aft peak tanks, need not be examined internally, provided upon a general external 
examination of the tanks the Surveyor finds their condition to be satisfactory. In these cases the 
tanks are to be tested by a head of water of not less height than that stated above. 


8. When a deck originally required to be 3 inches thick is worn to 2} inches, 2} inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition the case will, 
upon application, receive the consideration of the Committee. 


9. The masts, spars, rigging, anchors, and general equipment of steam and sailing vessels are to 
be examined and either found, or placed, in good and efficient condition. 


10. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


11. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes are to be carefully examined, and their condition is to be stated on the Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, it will be sufficient at the first Special Survey No. 1 to remove the limbers and hatches to enable 
the plating to be examined. 


13. The freeboard recorded in the Register Book is to be verified. 


14. The main and auxiliary engines and boilers are to be examined and favourably reported on by 
the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers see pages 20-22. 


Second and Subsequent Surveys No. 1. 
1. All the requirements of Special Survey No. 1 are to be complied with. 
2. In vessels having double bottoms all close ceiling is to be removed so that the inner bottom 


plating may be thoroughly examined. In vessels having single bottoms a suflicient amount of ceiling 
is to be removed to enable the structure below the ceiling to be examined. 


In insulated holds, the limbers and hatches are to be removed and enough insulation is to be 
removed to admit of the framing and plating being examined. 


3. All the double bottom tanks are to be examined internally. 
4. The plating in way of the sidelights is to be examined and if the Surveyor deems it necessary, 


he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 
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5. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 52, it is to be renewed. 


6. The chain locker is to be examined internally. 


7. All mast and bowsprit wedging is to be removed, except where the plating of masts or bow- 
sprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared, for examination. 


2. In vessels having a single bottom, the limber boards and ceiling equal to not less than three 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 


Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the 
bilges are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4. The framing and both surfaces of the shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots and the 
shell plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating 


or chipping, and found sound and adhering 


satisfactorily to the steel. 

6. If the vessel has a double bottom, an additional amount of ceiling is to be removed to enable 
the condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 
tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed, 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their water-tightness 
is to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel, are to be 
examined internally and are to be tested by a head of water equal to 30 per cent of the depth cf the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
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prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 

8. The plating in way of the sidelights is to be examined and if the Surveyor deems it necessary, 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 

9. When a deck originally required to be 3 inches thick is worn to 24 inches, 25 inches to 
2 inches, it is to be renewed. If, however, such deck is found on survey to be in good condition, the 
case will, upon application, receive the consideration of the Committee. 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working conditiofi. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 52, it is to be renewed. 


11. The chain locker is to be examined internally. 


12. The masts, spars, rigging and general equipment are to be examined and either found, or 
placed, in good and efficient condition. 


13. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


14. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes are to be carefully examined, and their condition is to be stated on the Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen*or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 to remove the limbers and hatches to enable the 
plating to be examined. 


16. The Freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers are to be examined and favourably reported on 
by the Society’s Engineer Surveyors. 


For Pericdical Surveys of main and auxiliary engines and boilers see pages 20-22, 


Second and subsequent Special Surveys No. 2. 
1, All the requirements of Special Survey No. 2 are to be complied with, 
2. In vessels having double bottoms all close ceiling is to be removed so that the inner bottom 
plating may be thoroughly examined. In vessels having single bottoms a sufficient amount of ceiling 
is to be removed to enable the structure below the ceiling to be examined. 
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In insulated holds the limbers and hatches are to be lifted, and enough insulation is to be removed 
to admit of the framing and plating being examined. 


3. All mast and bowsprit wedging is to be removed, except where the plating of masts or 


bowsprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 38. 
To BE HELD BY AN EXCLUSIVE OFFICER OF THE SOCIETY. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. All close and spar ceiling and casings of winch, windlass, soil, scupper, and air and sounding 
pipes are to be removed, and the whole of the steel work exposed for examination. The plating is to be 
examined in way of the sidelights, and in the accommodation sufficient lining should be removed to 
enable this to be done, Special attention should be given to the examination of the ash shoots and 
the shell plating in way of the openings. 


In trawlers and other fishing vessels in which close ceiling is fitted at the sides of the hold 
above the bilges, a strake of this close ceiling is to be removed at the upper turn of bilge, and another 
at the upper part of the sides of the vessel all fore and aft, so that the condition of the structure 
may be examined. If this is found satisfactory, the removal of the remainder of the close ceiling 


above the bilges may be dispensed with. 


3. The coal bunkers of steam vessels are to be cleared for examination, and all ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 


of these parts being properly examined. 


4. All rust is to be removed from the iron and steel throughout the vessel, and the surfaces are to 
be re-coated. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 


chipping, and found sound and adhering satisfactorily to the steel. 


6. If the Surveyor deems it necessary, he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, in order to ascertain the thickness of the material. 


7. Any parts of the structure which are found defective or materially less in substance than is 
required by the Rules are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel. 


8. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
tase less than 8 feet above the inner bottom. Double bottom compartments which are used for the 
rarriage of oil fuel are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater, 

Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. All peak tanks, deep tanks and bunkers 
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specially constructed for carrying oil fuel are to be examined internally and are to be tested by a head 
of water equal to 30 per cent of the depth of the tank, or 8 feet, whichever is the greater, provided the 
tanks are fitted with overflows or other means to prevent a greater pressure than indicated above. 
Where the tanks are not fitted with overflows or other similar devices, they must be tested by a head 
sufficient to give the maximum pressure which can be experienced in practice. 


9. When a deck originally required to be 3 inches thick is worn to 24 inches, 24 inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition, the case 
will, upon application, receive the consideration of the Committee. 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be 
examined and placed in good working condition. If any length of chain cable is found to be reduced 
in mean diameter at its most worn part to the extent indicated in Table 52, it is to be renewed. 


11. The chain locker is to be examined internally. 


12. The masts, spars, rigging, and general equipment of steam and sailing vessels must be 
examined and either found, or placed, in good and efficient condition. All mast and bowsprit wedging 
is to be removed, whether the plating of iron or steel masts or bowsprits is doubled or not. 


In sailing vessels, the standing rigging is to be lifted, and the service and parcelling stripped off the 
nips, bends, and splices for examination ; if, however, the rigging has been recently fitted, particulars of 
the cases are to be submitted for the consideration of the Committee. The bobstay pins, the deadeyes 
and rigging screws to the whole of the standing rigging, also all bolts or pins and fittings are to be 


carefully examined. 


13. The hatch covers and supports throughout are to be examined in position at the hatchways 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches, 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


14. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes, are to be carefully examined, and the condition of the same is to be stated on the 
Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the chambers 
to admit of the framing and plating being exposed to satisfy the Surveyors of their general condition. 


16. The freeboard recorded in the Register Book is to be verified. 


17, The main and auxiliary engines and boilers are to be examined and favourably reported on 
by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers see pages 20-22. 
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Second and subsequent Special Surveys No. 8. 


To BE HELD BY TWO SURVEYORS, ONE OF WHOM MAY BE A NON-EXCLUSIVE OFFICER OF THE SOCIRTY. 


— 


. All the requirements of Special Survey No, 3 are to be complied with. 


2, In steamers, the inside of the bunkers, and the parts in way of the boilers, are to receive the 
Surveyor’s particular attention, in view of the special liability of these parts to deterioration. 


3. The shell plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to the thickness. The number of holes drilled on each side of the vessel is to be 
in no case less than three in each strake of plating not covered with cement, the holes being drilled 
about amidships, and in the vicinity of the peak bulkheads, All paint as well as rust is to be entirely 
removed before the plates are gauged, and the actual thicknesses at all parts drilled are to be stated on a 
sketch which is to accompany the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement be found to be 
adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


= 


4. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and additional insulation is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same, and to enable the shell plating to be drilled as required by the Rules. 


5. In cases in which a Second Special Survey No. 8 is held on a vessel before she is 24 years old, 
the drilling of the outside plating referred to in clause 3 may be postponed until she reaches that age ; 
but, until the requirements as to drilling have been fully complied with, the Survey in such cases will 
be described in the Register Book as Special Survey No. 3. 


6. In cases in which the requirements of the Second Special Survey No. 3 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Register Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the Survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. 
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PERIODICAL SURVEYS OF MAIN AND AUXILIARY 
ENGINES AND BOILERS. 


ENGINES AND BOILERS OF STEAM VESSELS. 


1. The machinery and boilers of all steam ships and the donkey boilers of sailing vessels are 
to be surveyed annually if practicable, and in addition are to be submitted to a Special Survey upon the 
occasions of the vessels undergoing the Special periodical Surveys Nos. 1, 2, and 3, prescribed in the 
Rules, unless the machinery and boilers have been specially surveyed within a period of twelve months. 

2. At these Special Surveys, and on other occasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the vessel is 
in dry dock. 

3. The screw shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently lubricated. In the cases of other 
screw shafts, they should be drawn at intervals of not more than two years. (On the application 
of Owners, the Committee will be prepared to give consideration to the circumstances of any 
special case.) 

4. The cylinders, pistons, slide valves, crank, thrust and tunnel shafts, pumps and condensers, 
are to be examined, and if necessary the condenser is to be tested. 

5. The valves, cocks, pipes and strainers of the pumping arrangements are to be 
examined. 

6. The boilers and superheaters are to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by hydraulic 
pressure; the safe working pressure is to be determined by their actual condition. 

7. The steam pipes and the principal boiler mountings are to be examined and the safety 
valves set to the safe working pressure. 

8. If satisfactory, these Surveys will be recorded in the Register Book thus :—* LMC6,22” 
in red or “B&MS6,22” in red. 

9. “LMC” (Luoyn’s Macuivery Certiricare) denotes that the machinery and boilers are 
fitted in accordance with the Rules; and when followed by a date, indicates that they were found 
at that time to be in good condition. “MS” with a date denotes that the engines at that time 
were found upon inspection to be in good condition. “BS” with a date denotes that the boilers 
were found upon inspection at that time to be in good condition. 

10. “B&MS” (Borers anp Macuiyery Surveyep), with a date, denotes that the boilers 
and machinery, though not fitted strictly in accordance with the Rules, were found upon inspection 
at that time to be in good condition. 

11. In the event of either the machinery or boilers appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 
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prescribed above, a Certificate for either machinery or boilers for a limited period will be granted 
according to the nature of the case. 


BOILERS. 

1. Water tube boilers are to be specially surveyed annually. 

2. The boilers of all vessels are to be specially surveyed when six years old, and subsequently they 
are to be specially surveyed annually. 

3. At these surveys the boilers and superheaters are to be examined internally and externally, and 
if deemed necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by 
hydraulic pressure ; the safe working pressure is to be determined by their actual condition. 

4, The steam pipes and the principal boiler mountings are to be examined, and the safety valves 
set to the safe working pressure. 

5. If satisfactory these surveys will be recorded in the Register Book thus :—“ BS6,22” in red, 
and “ DBS6,22” an red respectively. 

6. “BS ” (Boilers Surveyed) or “ DBS” (Donkey Boiler Surveyed), with a date, denotes that the 
boilers were found upon inspection at that time to be in good condition. 

7. In the event of the boilers appearing to be impaired to such an extent as to render it desirable 
that they be specially surveyed within the periods prescribed above, a Certificate for a limited period 
will be granted according to the nature of the case. 


INTERNAL COMBUSTION ENGINES (OTHER THAN THOSE OF THE DIESEL TYPE). 


1. The machinery is to be submitted to survey annually, At these surveys, the cylinders, pistons, 
connecting rods, crank and other shafts, inlet and exhaust valves and gear, clutches, reversing gear, 
propeller, sea connections, and pumps are to be examined. The electric ignition is to be examined and 
the electric leads tested. The separate fuel tanks and all connections are to be examined, and if deemed 
necessary by the Surveyor, to be tested to the same pressure as required when new. If practicable, the 
engines should be tested under working conditions. 

2. The screw shaft is to be drawn at intervals of not more than three years in the cases of shafts 
fitted with continuous liners, and of shafts fitted with approved glands, or other approved appliances, 
at their after ends to permit of them being efficiently lubricated. In the cases of other screw shafts, they 
should be drawn at intervals of not more than two years. (On the application of Owners, the 
Committee will be prepared to give consideration to the circumstances of any special case.) 


DIESEL ENGINES. 


1. The engines are to be submitted to survey annually, and in addition are to be submitted 
to a Special survey upon the occasion of the vessels undergoing the Special Periodical Surveys 
Nos. 1, 2, and 8 prescribed in the Rules, unless the machinery has been specially surveyed within 
a period of twelve months, in which case the Annual Survey will be sufficient. 

2, Special Surveys.—At these special surveys, the main engines and the auxiliary engines are 
to be examined throughout, viz:—All the cylinders, pistons, valves and valve gears, connecting 
rods and guides, pumps, crank, intermediate, and thrust shafts, propellers, stern bushes, sea 
connections and their fastenings, are to be examined. The air compressors are also to be 
examined. The air receivers are to be cleaned and examined and, if necessary, tested, as provided 


for in clause 3 of this Section. 
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3. Annual Surveys—The whole of the parts of the engines which the engineers of the vessel 
open up for adjustment and overhaul should be examined and reported upon. The survey is to 
include, for each main engine, the examination of at least 2 pistons, 2 cylinder covers and their 
valves, 2 connecting rods and their brasses, both top and bottom ends, 2 of the main bearings 
and crank shaft journals, and 1 of the tunnel bearings. If these are all satisfactory, their 
condition may be taken as representing that of the other similar parts. 

In the auxiliary Diesel engines, a similar course is to be adopted, but in this case one of 
each of the parts mentioned of each engine will be sufficient, if fonnd to be satisfactory. 

The valve gears of all the Diesel engines are to be examined, so far as practicable, without 
complete dismantling. 

The air receivers are to be examined internally if possible, and, together with the air pipes 
from the compressors, are to be cleaned internally by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulic pressure to twice the 
working pressure at each alternate Annual Survey, attention being specially given to the welding 
of the ends and of the longitudinal joints. 

The pumps and air compressors are to be examined and tried under working conditions. It 
found to be satisfactory, they need not be dismantled. 

The manceuvring of the engines is to be tested under working conditions. 


If the examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


4. Record of Survey.—lIf the various parts mentioned in paragraphs 2 or 3 are all found to be 
in a satisfactory condition and the Surveyor finds that the machinery generally is in good order, 
he should recommend the vessel to have a fresh record of LMC. 


5. The screw shaft is to be drawn at intervals of not more than three years in the cases 
of shafts fitted with continuous liners, and of shafts fitted with approved glands, or 
other approved appliances, at their after ends to permit of them being efficiently lubricated. In 
the cases of other screw shafts, they should be drawn at intervals of not more than two years. (On 
the application of Owners, the Committee will be prepared to give consideration to the 
circumstances of any special case.) 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS. 


1. At annual, or occasional surveys, vessels are to be examined generally as-far as possible. 


2. When a vessel is placed in dry dock, or on a slipway, the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout, as far as practicable, in order to satisfy themselves generally as to her condition, 


3. Special attention should be given to the examination of the ash shoots and the shell plating in 
way of the openings, and to the condition of the hatchways, ventilators, and other openings in the deck. 


RULES FOR STEEL SHIPS. 23 


4. Whenever the engines or boilers are taken out, the bearers, with the floor plates, girders, rivets, 
and other parts of the structure, under them, are to be surveyed ; and whenever the bottom plating 
is to be cemented, a survey is to be held prior to the cement being laid. The masts and spars are 
to be subject to examination by the Surveyors when deemed necessary by them on other occasions 
besides Special Surveys. 


5. The requirements for the survey of main and auxiliary engines and boilers are set forth at 
ages 20-22 
pages 20-22. 


VESSELS NOT BUILT UNDER SURVEY. 


To BE HELD BY TWO SURVEYORS, ONE OF WHOM MAY BE A NON-EXCLUSIVE OFFICER OF THE Socigery. 


1, Hull.—(a) Where a character is required for vessels not surveyed while under construction, 
application must be made to the Committee in writing. Drawings, with scantlings of the vessel 
marked thereon, as well as particulars of the testing of the steel used in the construction of the 
vessel, should be furnished. 


A special examination is to be made, for which purpose the vessel is to be placed on high blocks in 
a dry dock or on ways; the hold is to be cleared and proper stages made; the rivets and plating of 
the bottom are to be thoroughly examined ; the close ceiling in the hold is to be removed as required 
for Special Survey No. 3. The coal bunkers of steam vessels are to be cleared ; the whole of the 
frames, stringers, floor plates, keelsons, engine and boiler bearers, beam knees, watertight bulkheads, 
rivets, and inner surface of the plating are to be exposed to view; all oxidation is to be removed from 


these parts and from the outside plating, rivets, keel, stem, sternpost, and rudder. 


In cases where the inner surface of the bottom plating is coated with cement or asphalt, if the 
coating be carefully inspected, and tested by beating or chipping, and found sound and adhering 
satisfactorily to the steel, its removal may be dispensed with, provided that upon the removal of a 
portion, the plating, frames, and rivets under it be found in satisfactory condition. 


(6) When the vessel is so prepared, the Surveyors are to ascertain the scantlings of the various 
parts, and verify the particulars given on the drawings farnished, drilling the shell plating and other 
parts where deemed necessary for this purpose. A few rivets are to be removed from various parts 
to ascertain their quality and the character of the countersinking and workmanship. <A full report 
is to be made on a first entry report form in order that a character may be assigned to the vessel. 


(c) The periodical surveys are subsequently to be held as in the case of vessels built under survey. 


2. Machinery.—The engines are to be opened out for survey, at least to the extent required for the 
Special Surveys Nos. 1,2 and 8; the screw shaft is to be drawn and examined, and the arrange- 
ments of sea cocks, bilge suctions, and valves, are to be made to conform to the requirements of 
the Rules. 


. The boilers are to be examined as required at Special Surveys, and the working pressure is to be 
determined from their actual scantlings in accordance with the Rules for the construction of boilers, 
and particulars should be furnished respecting the testing of the steel. 


RULES FOR THE 
BUILDING OF STEEL VESSELS. 


SUBMISSION OF PLANS. 


Section 1. 1. Submission of Plans—Where ships are built for classification in the Register 
Book, plans of Midship Section, Longitudinal Section, Decks, Scheme of Riveting, Watertight 
Bulkheads, Deep Tanks, Oil Fuel Bunkers, Widely Spaced Pillars and Girders, Panting Arrangements, 
Strengthening of Bottom Forward, Propeller Brackets, Balanced Rudder, Bossed Framing, Cruiser Stern, 
Large Deckhouses, and any other plans which may be required, showing the details of the scantlings 
and arrangements proposed, are to be submitted through the local Surveyors for the approval of the 
Committee before the work is commenced. 


TYPES OF VESSELS. 


Section 2. 1. (a) The Rules and Tables give the scantlings for two basic types of vessels which 
are denoted—* Full Scantling Vessel” and “Complete Superstructure Vessel.” 

(6) The scantlings for the “Full Scantling Vessel” will entitle the vessel to the maximum 
draught that can be assigned for the dimensions of the ship. 


(c) The scantlings for the “Complete Superstructure Vessel” will entitle the vessel to the 
maximum draught that can be assigned when the Depth for Freeboard Assignment is taken to 
the deck next below the complete superstructure deck. 

(d) For vessels which are intermediate in character between the two basic types, the scantlings are 


to be determined by the interpolation between the requirements for full scantling vessels and for 
complete superstructure vessels in proportion to the draught desired. 


(e) The class 100A will be assigned to vessels which comply with the requirements for a full 
scantling vessel. 
(f) The class 100A “with freeboard” will be assigned to vessels which have a draught less than 


the maximum that can be assigned for the corresponding full scantling vessel. 


(g) The Rules and Tables are framed for vessels of average ratios of breadth to depth, and of ratio 
of length to depth not greater than 134. Where the proportions are abnormal, special structural 
arrangements will be required to secure conformity with the standard of strength of the Rules. 


DETERMINATION OF SCANTLING NUMERALS. 
Section 3. 1. Principal Dimensions—(a) The Length ([_) is to be measured from the foreside of 


the stem to the after side of the sternpost on the summer load water line. 
The length (L) of vessels having cruiser sterns is to be taken as 96 per cent of the extreme 
length measured from the fore side of the stem to the aftermost part of the cruiser stern, but 
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is not to be less than the length from the fore side of the stem to the after side of sternpost, 
or to the centre of the rudder stock where a sternpost is not fitted. 


(6) The Breadth (B) is to be the greatest moulded breadth of the vessel. 


(c) The Depth (ED) is to be measured at the middle of length, from the top of keel to the top ot 
beam at side of uppermost continuous deck, except where a vessel has more than one complete tier 
of superstructures, in which case (D) is to be measured to the deck next above that from which the 
freeboard is assigned. For the purpose of these Rules, the deck to which the depth (9) is measured 
is to be regarded as the upper deck except where a vessel has more than one complete tier of 
superstructures. 


(d) A Framing Depth (d) is to be measured vertically at the middle of length, from the top of 
ordinary floor or the top of double bottom at side to the top of the beams at side of the lowest deck or 
its equivalent. 


(e) Proportions.—The depth (D) is to be used in determining the proportions, except in way of a 
strength deck other than the upper deck, where the depth is to be taken to the strength deck. 


2, Scantling numerals.—The scantlings of the principal parts of the vessel are to be determined by 
(1) The depth D 
(2) The numerals L x D and L x (B + D) which are to be known as the 


“First Longitudinal Numeral” and the “Second Longitudinal Numeral” 
respectively. 


L 
D 


(4) The framing depth (d). 


(3) The proportions 
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KEELS, STEMS, AND STERNFRAMES. 


Section 4. 1. Materials—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 

(0) Where forgings are made of Ingot Steel, the 
requirements of Section 9 of the Rules for the Testing of 
Materials are to be complied with. 

(c) Where castings are used, the requirements of 
Section 8 of the Rules for the Testing of Materials are to 
be complied with. 


2. Bar Keels.—The dimensions of bar keels are to be 
as given in Table 1. The scarphs connecting the lengths of 
bar keel to each other and of the keel to the stem and stern- 
frame are to have a length of nine times the thickness of the 
keel, and the rivet holes required in the thin ends of the 
scarph connections are to be drilled in position. 


3. Flat Plate Keels.—The breadth and thickness of 
flat plate keels are to be as given in Tables 18 and 19, and 
intercostal keelson plates, or centre through plates, are to be 
connected to the keel plate by angles of the dimensions 
given in Table 10 for vessels with single bottoms and as 
given in Table 6 for vessels with double bottoms. The 
keel plates are to overlap the stem and the sternframe. 


4, Stems.—The dimensions of the stem are to be as 
given in Table 1, but may be gradually reduced from the 
load waterline to the stem head where the sectional area 
may be 75 per cent of the Table requirements. 


5. Sternframes in Single Screw Vessels.—(w) The 
dimensions of ‘the sternframe are to be as given in Table 1, 
but may be gradually reduced from the lower part of the 
rudder trunk to its head where the sectional area may be 50 
per cent of that given in the Table. 

(b) Where the length exceeds 275 feet the foremost or 
propeller post is to extend above the arch of the stern- 
frame and is to be efficiently connected to a deep transom 
plate which should be attached to the adjacent deck 
structure where practicable. 

(c) The sectional area of the sole piece of the stern- 
frame is to be at least 20 per cent greater than that of 
the propeller post; this increase is to be provided in the 
thwartship dimension of the sole piece as far as possible. 

_ @) The thickness of the boss of the propeller post is to 
be at least 60 per cent of the thickness of the sternframe. 

(e) The lower portion of the sternframe forming the 
keel connection is to extend forward from the fore side of 
the propeller post a distance of three times the amidship rule 


frame spacing, but need not extend forward of the after peak 
bulkhead provided an efficient attachment is obtained to the 
keel. 

(f) In steamers above 350 feet in length the shell 
plating is to be connected to the sternframe below the boss 
with three rows of rivets. 

6. Sternframes in Twin Screw Vessels.—(«) In the 
case of twin screw steamers which have no propeller aperture, 
sailing vessels and paddle steamers, the dimensions of the 
sternframe are to be as given in Table 1, but may be reduced 
from the lower part of the rudder trunk to its head, where 
the sectional area should be 75 per cent. of that given in 
the Table. 

(6) The lower portion of the sternframe forming the 
keel connection is to extend forward a distance of twice 
the amidship rule frame spacing from the fore side of the 
sternframe, but need not extend forward of the aft peak 
bulkhead provided an efficient attachment is obtained to 
the keel. 

7. Sternframes—General.—(a) The lower portion of the 
sternframe is to be flattened out to give an efficient attach- 
ment to the flat plate keel when that form of construction 
is adopted. 

(+) The sternpost is to extend to the top of the transom 
plate and is to be connected thereto by two double riveted 
angles where the breadth of the post exceeds 75 inches. 
The transom plate is to be ‘10 inch thicker than the 
floors and is to have a depth of six times the thickness 
required for “sternframes with apertures.” 

(c) Where sternframes are made in more than one piece 
the scarph connections are to have a length of three times 
the fore and aft dimension of the sternframe and a breadth 
of one and a half times the fore and aft diménsion of the 
sternframe and are to be connected by four rows of rivets. 
The thickness of the tips of the scarphs is to be 13 per cent 
of the thwartship dimension of the post. 

(d) Gudgeons are to be forged on, or cast with the 
sternframe, and spaced to suit the rudder arms. ‘The upper 
gudgeon should be as near as practicable to the rudder trunk 
and rudder coupling. The gudgeons are to have a depth 
of 70 per cent of the rudder head and a thickness of 50 per 
cent of the diameter of the pintles. The depth of the 
bottom gudgeon is to be sufficient to take a rudder pintle 
having a parallel length equal to 40 per cent of the diameter 
of the rudder head. 

(e) In high powered vessels and in vessels with radders 
of abnormal size or proportions, a plan of the proposed 
arrangement of the sternframe is to be submitted for the 
approval of the Committee, 
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RUDDERS. 


Section 5. 1. Materiale—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 

(b) Where forgings are made of Ingot Steel, the 
requirements of Section 9 of the Rules for the Testing 
of Materials are to be complied with. 

(c) Where castings are used, the requirements of 
Section 8 of the Rules for the Testing of Materials are to 
be complied with, 

2. Scantlings.—(w) The diameters of rudder heads are 
to be determined from Table 41, on the basis of the speed 
of the vessel in conjunction with a numeral A x D, 

where A is the total area in square feet of the rudder 

abaft the forward edge of the main piece, and 
D is the distance, in feet, of the centre of gravity 
of area A abaft the centre line of the pintles. 

() The scantlings of the rudder arms, coupling bolts, 
and other details, are to be in accordance with the require- 
ments of Tables 42, 43 and 44. 

8. Single Plate Rudders.—(w~) The main piece of 
single plate rudders is to have a straight taper from below 
the top pintle to the heel, where it is to be of the size 
required by Table 48. The diameter at the top pintle is 
to be not less than that of the rudder head. The arms 
are to be fitted on alternate sides of the plate. Small fillets 
to arms forged or cast on the main piece are to have a radius 
of not less than 20 per cent of the distance between the arms. 
Large fillets are to have a radius at least equal to half the 
distance between the arms. 

(b) Where arms are shrunk upon and keyed to the 
main piece, the diameter of the latter in way of each arm 
is to be increased 10 per cent to admit of an efficient key- 
way being cut. This increase in thickness is to be uniform 


all round the main piece, and is to extend above and below 


each arm for a distance equal to the increase in diameter, 
from which points it is to be gradually tapered over a 
similar distance into the normal diameter of the main piece, 
The thickness of the key is to be equal to 10 per cent of the 
diameter of the main piece, and its breadth equal to twice 
its thickness. 

4, Couplings.—Where rudder heads are coupled, the 
dimensions of the bolts and the flanges of the palms are to 
be as required by Table 42, and the width of material outside 
the bolt holes is not to be less than two-thirds the diameter 
of the bolts. The bolts are to be “ fitted,” and the nuts are 


to be in proportion to the size of the bolts. Locking plates, 
split pins, or other efficient means are to be adopted to 
prevent the nuts from turning. The thickness of the tips 
of the palms of scarphed couplings is to be 13 per cent of 
the diameter of the head. 


5. Pintles—(a) The pintles are to be spaced as 
required by Table 48, and the top pintle should be as near 
as practicable to the rudder trunk. The pintles are to 
have the same depth as the gudgeons, and the parallel length 
of the bottom bearing pintle is to be at least 40 per cent of 
the diameter of the rudder head. 

(+) The pintles of double plate rudders are to be 
spaced as required for single plate rudders, having an arm 
at each pintle. 


6. Rivets.—(a) The rivets in the rudder arms are to 
be spaced 45 diameters apart, centre to centre in single plate 
rudders, and 5 diameters apart in the bows and stays of 
double plate rudders. 

(4) Where the breadth of the arm exceeds 44 inches, 
reeled riveting is to be adopted, and where the breadth of the 
arms exceeds 7 inches, two complete rows of rivets spaced 
4} diameters apart in each row are to be fitted. Where two 
complete rows are fitted the rivets are not to be directly 
opposite each other except at the outer ends of the arms. 

(c) The rivet holes in rudder plates and arms are to 
be countersunk, and the rivets are to have full heads and 
points. 


SIDE FRAMING. 


Section 6, 1. Scantlings—(a) The scantlings of 
the side frames at the standard frame spacing are set forth 
in Tables 2, 3 and 4. 

(6) The scantlings given in Table 2 are applicable to 
flush deck full scantling vessels, In vessels having partial 
superstructures the scantlings of the frames are to be inter- 
mediate between those given in Tables 2 and 3 in proportion 
to the total percentage length of the vessel covered by super- 
structures, the depth ([}) being taken to the same deck in 
each case. The scantlings given in Table 4 are applicable 
to complete superstructure vessels. 

2. Spacing.—The spacing of the frames from centre to 
centre is to be in accordance with the size of the vessel, 
and as required by Tables 2, 3 and 4. 

The frame spacing is not to exceed 27 inches between 
the collision bulkhead and one-fifth of the vessel’s length 
from forward and in the peaks the spacing is not to 
exceed 24 inches, 
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The frame spacing round the stern of the vessel at the 
knuckle may be the same as amidships, but is not in any 
case to be greater than 30 inches. 

3. Extent of Framing in "Tween Decks.—(a) Full 
Scantling Vessels. In way of detached superstructures the 
frames need only extend to the superstructure deck on alter- 
nate frames, except as follows :— 

Poops.-—Intermediate angle frames, which need not 
be attached at their lower ends, are to be fitted. 


Long Bridges.—Intermediate angle frames may be 
dispensed with except for four frame spaces at each end 
of the bridge, where the frames as required in the 
upper “tween decks are to be extended continuous to 
the bridge deck. 

Short Bridges.—Intermediate angle frames which 
need not be attached at their lower ends are to be fitted. 
The arrangement of framing at each end of the bridge 
is to be the same as for long bridges. 


Forecastles.—Intermediate angle frames are to be 
fitted and scarphed to the frames below or bracketed to 
the upper deck. 

*Tween Decks below Upper Deck.—All the frames 
are to extend to the upper deck. 


(b) Complete Superstructure Vessels—The frames 
need only extend to the upper deck on alternate frames abaft 
one-fifth of the vessel’s length from forward and forward of 
one-eighth of the vessel’s length from aft. From these 
points forward and aft respectively, intermediate angle 
frames are to be fitted and scarphed to the frames below or 
bracketed to the second deck. 

(c) The arrangements described in the above para- 
graphs apply only in vessels in which the Rule frame spacing 
is adopted and so long as such spacing does not exceed 
30 inches. 

In other cases the frames are to be fitted in the 
tween decks at every frame. 

4, Scantlings of Framings in "Tween Decks.— 
(a) Full Scantling Vessels. The frames in the detached 
superstructures where extended to the superstructure deck 
on alternate frames only are to have scantlings as required 
for bulb angle frames in peaks but may be } inch less in 
depth. 

In the upper "tween decks all the frames are to be as 
required for bulb angle frames in peaks but may be } inch 
less in depth. 

In the second ’tween decks all the frames are to have 
the seantlings required for bulb angle frames in peaks, 


(b) Complete Superstructure Vessels.—The frames 
which only extend to the upper deck on alternate frames and 
the frames in the second “tween decks should have the 
scantlings required for bulb angle frames in peaks but may 
be 4 inch less in depth. 


(c) The breadth of the shell flange of the frame is to be 
suitable for the diameter of the rivets in the shell plating. 


(d) Where the framing is not continuous the *tween 
deck frames are to be efficiently scarphed to the frames 
below. 

(e) Where intermediate angle frames are required to 
be fitted, the scantlings are to be as for angle frames in 
peaks except those in poops and short bridges in full 
scantling vessels and those in the upper *tween decks of 
complete superstructure vessels abaft one-eighth of the 
vessel’s length from aft, which may be } inch less in depth 
where the depth of the frame does not exceed 6 inches, 
and 1 inch less in depth where the depth of the frame 
is over 6 inches. 

(/) Where more than one tier of superstructuresare fitted 
the scantlings of the framing in tween decks will be 
specially considered. 


5. Reversed Frames.—(a) Where the framing consists 
of angle frame with reversed frame, the height to which 
the reversed frames are to extend is to be such as to make 
the strength of the framing in the tween decks equivalent 
to that specified in clause 4 above. 

(d) In vessels exceeding 250 feet in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 
complete superstructure vessels in which a forecastle is 
not fitted. 

(c) The overlap of frame upon reversed frame is to be 
not less than 4 times the diameter of the rivet. 


6. Cut Frames—Where frames are cut at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not Jess than three 
times the depth of peak bulb angle frames; where the 
*tween deck height exceeds 8 feet 6 inches these brackets 
are to be increased. 

Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peak 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, increased in size, 
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7. General.—(a) Where the height between deck 
stringers at the side exceeds 8 feet 6 inches at any part, 
additional transverse strengthening at such part is to be 
provided. 

(b) Where hold frames are stopped at the lowest deck 
they are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


(c) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted aboye the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to provide 
sufficient lateral rigidity to long cross-tie plates. 


(d) In boiler rooms and permanent coal bunkers the 


thickness of the framing is to be increased *06 of an inch 
beyond that given in the Tables. 


(e) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


(f) The requirements for frames and reversed frames on 
the floors in single bottom vessels are given in Section 8, 
clause 3. 


(g) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(h) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(t) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the arrangements 
proposed are to be submitted for approval. 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the Collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
being spaced not more than 6 feet apart. The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 13. 


(b) Stringer plates of the dimensions required for 
stringer plates at ends of vessel are to be fitted to each tier 
of panting beams. 


(e) The stringer plates are to be attached to the outside 
plating by double angles or by single angles having flanges 
of sufficient breadth to take two complete rows of rivets. 


(a) Frames at which there is not a beam are to be 
attached to the stringer plate by a knee, whose depth is to 
be one-half the breadth of the stringer plate. 


2. Abaft the Collision Bulkhead.—(a) Web frames, 
three or four frame spaces apart, are to be fitted for a 
distance, measured from the Rule position of the collision 
bulkhead, equal to at least 74 per cent of the length of 
the vessel. 

(+) Side stringers, spaced 6 feet apart, in line with the 
stringers in the peaks, are to be fitted in conjunction with 
the web frames and are to be extended aft beyond the web 
frames for three frame spaces. These stringers are to be 
tapered off from the aftermost web to the end, the face bar 
being retained throughout. 


(c) The seantlings of the web frames and side stringers 
are to be in accordance with the requirements of Table 5, 
the framing depth “d” being measured at the statutory 
position of the collision bulkhead. 


(d) The web frames and side stringers are to be 
attached to the outside plating by double angles or by single 
angles having flanges of sufficient breadth to take two com- 
plete rows of rivets. Where the depth of hold is excessive 
the number of rows of rivets attaching the web frames to 
the shell may require to be increased. 

(e) The web frames are to be attached to the margin 
plate by double angles and to the inner bottom plating by 
large gusset plates. Where the web frames exceed 30 inches 
in depth the double angles attaching the web frames to the 
margin plate are to have flanges of sufficient breadth to 
take two rows of rivets. 


(f) The web frames are to be attached to the deck 
beams at their head by bracket knees of the thickness of the 
web frames and flanged on their inner edge. The breadth 
and depth of these knees are to be equal to the depth of the 
web frames and the dimensions are to be measured from the 
lower edge of the beam and the inner edge of the web 
frame. The knees are to be double riveted in each arm. 


(g) The side stringers are to be attached to alternate 
frames by a bracket knee plate of the same depth and 
thickness as the stringer. 

(h) The stringers are to be attached to the web frames 
by double angles of the same thickness as the web frames, 
and straps of the dimensions given in Table 5 are to be 
fitted at the junction of the web frames and side stringers. 
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8. Deep "Tween Decks.—In vessels with deep *tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(q) In the after peak tiers of beams 
and stringers are to be fitted similar to those required in the 
fore peak, except that the spacing of the stringers may be 
8 feet. Where the counter has excessive flare web frames 
and stringers or other equivalent strengthening is to be 
fitted where considered necessary by the Surveyors. 

(b) Floors and cross-tie plates are to be fitted as 
required by Section 6, Clause 7 (c). 


FLOOR PLATES IN VESSELS HAVING 
SINGLE BOTTOMS. 


Section 8. 1. Spacing.—A floorplate is to be fitted 
and riveted to every frame and is to extend across the middle 
line, except where a vertical centre through plate is fitted, 
in which case the floors are to be efficiently connected to it 
on each side by double vertical angles having the same 
thickness as the centre plate. 


2. Scantlings.—(@) The depth and thickness of the 
floor plates are to be in accordance with the requirements 
of Table 9. The thickness is to be increased above the 
midship thickness by ‘04 inch in the engine space and by 
‘10 inch in the boiler space. 


(v) The upper edges of the floor plates are not to be 
below the level of the upper edge at the centre line. 


(c) Flanged bracket plates, of the same thickness as 
the floors, are to be fitted at the bilges, extending to a 
height above the base line equal to twice the depth of the 
floor at the centre line and having an overlap on the floor, 
inside the line of the frame, equal to the depth of the floor 
at the centre line. 

(d) In vessels haying considerable rise of floor the depth 
of the floor plates may be required to be increased. 

(e) Towards the ends of the vessel the floor plates are 
to be gradually increased in depth in order that the sides 
may be efficiently connected when the brackets may be 
omitted. 

(f) Floor plates forming part of bulkheads are not to 
be less than 36 inches in depth, measured from the top of the 
keel, and the thickness is to be as required for the bottom 
strake of bulkhead plating. 


3. Frames and Reverse Frames on Floors.—(a) 
Where the side frames extend only to the lower turn of bilge, 


the frames on the floor plates are to be of the same thickness 
as the floor and the breadths of the flanges sufficient for the 
diameter of the rivet used. 


(b) Where the side frames are carried to the centre 
line of the ship, the overlap of the floor plate on the frame 
need only be sufficient to take one row of rivets. 


(c) The reversed bars, fitted on the upper edges of the 
floors, are to have flanges of the size given for reversed 
frames in peaks and the thickness is to be the same as 
that of the floor. Where reversed bars are cut, a doubling 
angle forming a butt strap is to be fitted having at least 
three rivets on each side of the butt. 


(d) Where floors are flanged on their upper edges as 
a substitute for fitting reversed bars, the thickness of the 
floors is to be increased ‘02 inch and the breadth of the 
flange is to be equal to the breadth of the reversed bar 
omitted. Floors are not to be flanged in the engine space, 
under boiler bearers, or in way of the strengthening of 
bottom forward. 


(e) Double reversed angles, extending from side to side, 
are to be fitted on every floor in the engine space and under 
boiler bearers of steam vessels. 


(f) The thickness of all the reversed bars in the boiler 
space is to be increased by ‘10 inch. 


4, Watercourses.— Watercourses are to be formed 
above the frames through all the floor plates on each side 
of the middle line, also at the lower turn of the bilges in 
vessels of full form, as well as through the vertical centre 
plate and intercostal keelsons, where such keelsons are 
fitted, in order that water may reach the pumps freely. 


5. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge while 
lying aground it is recommended that the bottoms be 
additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


6. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


KEELSONS IN VESSELS HAVING SINGLE 
BOTTOMS. 
Section 9. 1. Scantlings—The scantlings and 
arrangements of keelsons are to be as required by Table. 10. 


2. Continuity.—Where the keelsons are cut at the 
bulkheads the longitudinal strength is to be efficiently 
maintained. 
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Where keelsons, or other longitudinal members, are 
required for a certain portion of the length of a vessel, care 
is to be taken to avoid any abrupt discontinuity of 
strength at their terminations. 


3. Middle Line Keelsons.—(a) All middle line keelsons 
are to extend as far forward and aft as practicable. 


(d) Where flat plate keels are adopted intercostal or 
centre through plate keelsons are to be fitted. 


(c) Intercostal keelsons are to be attached to the floors 
by single angles having the same thickness as the intercostal 
plates. 

(¢) Centre through plate keelsons are to have the 
thickness given in Table 10, and the floors are to be attached 
to them by double vertical bars of the same thickness as 
the keelson plate. Foundation plates of the same thickness 
as the centre plate and not less than 12 inches in breadth 
are to be fitted above the floors, one on each side of the 
centre keelson, and are to be attached thereto by the con- 
tinuous angles. 


4. Side Keelsons.—(a) Where the moulded breadth 
of the vessel does not exceed 30 feet, one side keelson is to 
be fitted on each side of the centre line, and where the 
breadth is aboye 80 feet and does not exceed 54 feet, two 
side keelsons are to be fitted. 


All side keelsons are to extend as far forward and aft as 
practicable. 

(2) Side keelsons are to have intercostal plates attached 
to the shell plating by angles of the same thickness as 
the intercostal. plates. 


(c) In the engine space additional side keelsons are to 
be fitted and are to be attached to the shell. 


(ad) Where the intercostal plates are flanged on their 
lower edges as a substitute for fitting attachment angles to 
the outside plating, their thickness is to be increased by 02 
inch. Intercostals are not to be flanged in way of the 
strengthening of bottom forward. 


5. Increased thickness in Boiler Room.—The thick- 
ness of the centre and side keelson plates and bars not 
covered by cement is to be increased by ‘10 inch in boiler 
rooms. 


6. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, and the butts are to be 
properly shifted and strapped with angles of the same 
thickness not less than 2 feet in length. The butts of the 
keelson plates are to be properly shifted and are to be 


riveted as required by Table 89. The continuous keelson 
angles are to be attached to the reversed frames. 


7. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


DOUBLE BOTTOMS. 


Section 10. 1. Scantlings and Arrangements.— 
The scantlings and attachments of the structure forming 
the double bottom are to be as required by Tables 6, 7 and 8. 


2. Centre Girder.—The centre girder is to have the 
depth and thickness given in Table 6. In vessels not 
exceeding 250 feet in length, the angles attaching the centre 
girder to the keel plate and the inner bottom plating may 
be single except forward of the three-fifths length. In 
vessels exceeding 250 feet in length, these angles are to be 
double throughout, 


8. Side Girders.—(a) One side girder is to be fitted on 
each side of the centre line when the rule breadth of the 
vessel does not exceed 58 feet, and two side girders are to 
be fitted when the breadth does not exceed 70 feet. Side 
girders are to be extended as far forward and aft as 
practicable. : 

(4) Additional side girders are to be fitted in way of 
the engine seating and thrust block seating. 

(c) All side girders under the engine seating and thrust 
block are to have double angles, or single angles with flanges 
broad enough to take double riveting, fitted on their upper 
edges. 

4. Floors.—(«) Solid floors of the thickness given in 
Table 6 are to be fitted on every frame in the engine space 
and on every frame forward of the three-fifths length. They 
are also to be fitted under the boiler bearers and under the 


bulkheads. Partial floors are to be fitted under the thrust 
seating. 


(b) In vessels engaged in heavy trades, such as ore- 
carrying, it is recommended that solid floors be fitted on 
every frame. 

(c) Except as provided above, solid floors may be fitted 
on every third frame where the frame spacing is not more 
than 83 inches, and on every second frame where the frame 
spacing exceeds 33 inches. 

(d) Bracket floors of the scantlings given in Table 7 
may be fitted between the solid floors required by the 
previous paragraph. 

(e) The brackets attaching the frames and reversed 
frames to the centre girder, and to the margin plate, are to 


32 LLOYD’S REGISTER OF SHIPPING. 


be of the same thickness as the floors, and are to be flanged on 
their outer edges. The breadth of the bracket plates is not 
to be less than three-fourths of the depth of the centre girder. 

(f) Solid floors under machinery space, thrust block 
and boiler bearers, are to be attached to the centre girder by 
double angles or single bars double riveted. Elsewhere 
floors may have single attachment bars. 

(g) On bracket floors the vertical bars at the intercostal 
side girders are to be of the same scantlings as the reversed 
frames of these floors. 

(h) The watertight floors in the double bottom, except 
those under the boiler room, are to be increased *08 inch in 
thickness beyond that given in the Table, and in vessels 
exceeding 250 feet in length are to be stiffened by vertical 
angles, of the size of the frame angle on floor, spaced not 
more than 80 inches apart. 

(i) Additional stiffening under the heels of widely 
spaced pillars is to be fitted as required by Section 16, 
Clause 8 (¢) (d). 

5. Double Reversed Frames in Machinery Space.— 
Double reversed angles, or single bars with flanges broad 
enough to take two complete rows of rivets, are to be 
fitted on every floor in the engine space, on each floor below 
the boiler bearers and on each floor below the thrust seating. 
They are to extend in all cases from the middle line to 
beyond the girder outside the engine seating. 

6. Inner Bottom Plating.—(a) The inner bottom 
plating is to be continuous longitudinally, but transverse 
plating may be fitted in way of the watertight bulkheads 
provided the margin plates and middle line strake be made 
continuous. 

(v) If ceiling is not fitted on the inner bottom under 
the hatchways, this plating is to be increased ‘08 inch in 
thickness in way of the hatchways. The thickness of the 
middle line strake is in no case to be less than that of the 
inner bottom plating. Where the cargo is intended to be 
discharged by grabs or similar mechanical appliances it is 
recommended that the inner bottom plating be increased 
‘20 inch in thickness. 

7. Margin Plates.—(w) The margin plate is to be of 
the depth and thickness required by Tables 6 and 8. The full 
depth of the margin plate is to be maintained from the col- 
lision bulkhead to the after three-fifths length, abaft which 
the depth may gradually be reduced to 85 per cent of the 
midship depth. 

(6) Where gusset plates are fitted connecting the out- 
side bracket knees to the inner bottom, the horizontal flanges 
of the margin plates are to be of sufficient width to permit 
the landing edge of the inner bottom plating to be kept clear 


of the gusset plate attachment. The gusset plates are to 
have the same thickness as the floors. 

8. Tank Side Brackets and Angles.—(a) The bracket 
plates connecting the side frames to the margin plate are to 
extend up the bilges to the height given in Table 6, this 
height being measured at the inner edge of the frame and 
maintained throughout. 

(b) Where the bracket plate is attached to the margin 
plate by double vertical angles, the number and diameter of 
the rivets through the bracket plate and side framing are to 
be equivalent to the number and diameter of the rivets 
through the vertical bars, excluding the rivets in the gusset 
connection. Where the bracket plate is attached to the 
margin plate by a single angle, the number and diameter of 
the rivets through the bracket plate:and side framing are to be 
equal to the number and diameter of the rivets in the 
vertical bar, with an addition equivalent to 50 per cent of 
the number of rivets in the gusset connection. 

(c) Where the tank margin plate is approximately 
horizontal, the breadth of the horizontal arms of the 
brackets is not to be less than the rule depth of the 
margin plate, and is to be suitably increased to provide 


equivalent attachment where gussets are required by the Table. 


9. Increased Thicknesses in Machinery Space.—In 
the boiler space the floor plates and brackets, centre and 
side girders, inner bottom plating, margin plate and angle 
bars not covered by cement, and in the engine space the 
inner bottom plating, are to be increased in thickness as 
required by Tables 6 and 7. 

10. Manholes and Covers.—() Manholes with suitable 
steel covers are to be provided in the inner bottom plating in 
sufficient numbers to permit adequate ventilation, and to 
allow of easy access for the examination of all parts of the 
internal structure. 

(6) Manholes and lightening holes are to be provided 
in the solid floors and intercostal side girders in such numbers 
and positions as will render all parts of the double bottom 
readily accessible. The edges of manholes should be smooth. 

(c) Where the manhole covers are attached by bolts to 
the inner bottom plating, doubling plates or rims are to be 
fitted to receive the fastenings of the covers. 

(d) Where ceiling is not fitted and the manhole covers 
or fittings to the double bottom of cargo holds project above 
the tank top, an angle coaming is to be fitted round each 
manhole with a hatch either of wood or steel. 

11. Free Passage of Air between Divisions.—(a) 
Ample provision is to be made for the free passage of 
air and water from one division to another and to the air 
pipes, by fitting the liners short, or by having a sufficient 
number of holes as near to the inner bottom as possible. 
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(b) Air pipes are to be fitted in accordance with 
the requirements of Section 34, clause 10. 


12. Workmanship and Testing.— All water-tight 
joints are to have the steel surfaces fitted as close as possible 
to each other, and are to be caulked efficiently. The double 
bottom is to be caulked and made water-tight, and each 
compartment on completion is to be tested with a head of 
water to the height of the upper deck. 


13. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge 
while lying aground, it is recommended that the bottoms 
be additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


14, Drainage—The pumping and draining arrange- 
ments are to be in accordance with the requirements of 
Section 34, clauses 2 and 3. 


15. Vessels carrying Oil Fuel in Double Bottom.— 
The modifications required in the scantlings and arrange- 
ments of double bottoms for the carriage of oil fuel are 
contained in Section 35, clauses 3 to 7. 


ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM. 


Section 11. 1. Double Frames.—(v) The frames 
are to be doubled from the three-fifths length forward to 
the statutory position of the collision bulkhead, from margin 
plate to margin plate of double bottoms, or to the lower 
turn of bilges where a double bottom is not fitted. 


(b) Instead of the double bars required by the previous 
paragraph, single bars may be fitted having flanges each of 
sufficient breadth to take two complete rows of rivets. 


2, Shell Plating.—The three strakes of shell plating 
next the keel are to have the midship thickness maintained 
to the position of the collision bulkhead as defined by 
the Rules. In small vessels two strakes only need have 
midship thickness maintained if these cover entirely the 
flat of bottom. 


3. Side Girders.—(a) In vessels having double bottoms 
the spacing of the intercostal girders forward of the three- 
fifths length is not to exceed 8 feet, and additional intercostal 
girders attached to the shell and having a height of one-half 
the depth of the floor at that part are to he fitted 
extending as far forward as practicable. 


(6) Where there is no double bottom in the fore part of 
a vessel, additional intercostal side keelsons are to be fitted 
from the three-fifths length to the position of the collision 
bulkhead specified in the Rules. 


4, Riveting.—Forward of the three-fifths length, the 
rivets connecting the frames to the floors and plating in the 
bottom of vessels are to be spaced 54 diameters apart, centre 
to centre. 


The seams of the shell plating are, in all cases, to be 
double riveted. 


5. Vessels with Engines Fitted Aft—wWhere the 
length of the vessel does not exceed 200 feet, the above 
strengthening is to be fitted from the midship half length of 
the vessel, and is to be extended to the position of the 
collision bulkhead as defined by the Rules. 


6. Flanging.—Floor plates or intercostals are not to be 
flanged within the range of the strengthening required by 
this section. 


SHELL PLATING. 


Section 12. 1. Thickness.—(v) The thickness of 
the shell plating is given in Tables 18 and 19 and the 
reduction towards the ends of the vessel is to be effected 
gradually. 


(b) The strakes of shell plating next the keel are to 
have the midship thickness maintained forward as required 
by Section 11, clause 2. 


(c) In single screw steamers the plates connected to the 
sternframe, and in twin screw steamers the plates connected 
to the spectacle frame and to the sternframe, are to be of the 
Table thickness required for the side plating amidships. 
Plates on the spectacle frame of twin screw steamers, and 
on the boss of single screw steamers, which require to be 
furnaced are to have the thickness required for propeller 
boss plates given in Tables 18 and 19. The shell plating 
is to be of increased thickness or doubled in the region of 
the hawse pipes. 

(d) In way of long bridges the thickness of the upper 
deck sheerstrake and strake below may be as required for 
side plating. 

(e) Where the breadth of the strakes of shell plating 
is excessive suitable compensation will be required. 


2. Shift of Butts.——(a) The butts of shell plating 
are to be arranged to give as good a shift as possible and in 
adjoining strakes butts are not to be nearer each other than 
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two frame spaces. Butts of alternate strakes, other than 
the strakes adjacent to flat plate keels, are not to be in the 
same frame space. 


(b) The butts of the sheerstrakes are to be shifted at 
least two frame spaces from the butts of adjacent deck 
stringer plates. 

8. Fitting and Caulking of Butts and Edges.—aAll 
outside edges of seams and butts are to be either planed or 
chipped fair and then carefully caulked. 

Plates are to be sheared from the faying surface and 
if this be not done the burr caused by shearing is to be 
carefully removed. 

4, Openings in Topside Plating —(a) Where side- 
light or other openings are cut in the sheerstrake, and the 
sectional area removed is greater than 20 per cent of the 
unpierced plate, compensation is to be provided by increasing 
the thickness of the plating. 

(4) All openings in the shell plating for cargo doors, 
coal ports, and other purposes, are to have well-rounded 
corners, and arrangements are to be made to maintain the 
transverse and longitudinal strength in way of the openings. 


5, Liners.—The spaces between plating and frames are 
to be closely fitted with liners of iron or steel which are to 
be in one piece and of the same breadth as the flange of 
the frame. 


6. Bulwark Plating—(a) The spacing between the 
stanchions which support the bulwarks is not to exceed 
6 feet. The stanchions nearest the ends of a bridge or 
long poop are not to be more than 5 feet from the bridge 
or poop bulkhead, and are to be formed of web plates. Where 
the bulwark plating and main rail are cut to form a gangway 
or cargo port, the bulwark stays at each end of the port are to 
be of increased strength. 


(b) Care is to be exercised that continuity of strength 
is maintained at the break of erections ; and gangways, doors, 
and other openings in the bulwark plating are to be kept 
well clear of these breaks. Where mooring pipes are fitted 
in bulwarks, the surrounding plating is to be doubled. 


DECKS. 
Section 18. 1. Steel Decks.—(a) Steel decks are 
to be fitted in accordance with the requirements of Tables 
20 to 26. 


(0) The scantlings of upper, second and third decks 
in association with beams on every frame ‘are to be in 
accordance with the requirements of Tables 20, 21 and 26. 
The scantlings for upper decks given in Tables 20 and 21 
headed “ Where One Deck is Fitted,” apply to the upper 


decks of vessels having no decks below. The heading 
“Where Two Decks are Fitted” refers, as indicated by the 
sub-headings in the Tables, to the cases where the second 
deck is composed of stringers and tie plates or is a complete 
steel deck, and the heading ‘‘ Where Three Decks are Fitted” 
refers to vessels which have three complete steel decks. 


(c) The thicknesses given in the Tables are those 
required to be fitted abreast the deck openings, which are 
taken to be 40 per cent of the breadth of deck amidships 
in the upper and second decks, and 50 per cent in the third 
deck. If the width of the openings on the strength deck is 
greater or less than specified above, the thickness of the deck 
plating is to be increased or may be reduced to provide 
the same sectional area of material ; and at lower decks, if 
the width of the openings is greater than specified, the 
thickness of the plating is to be increased. The deck 
plating is not, however, to be less in thickness than required 
by Tables 20 to 28. 


(d) The thicknesses given in Table 20 are applicable 
to flush deck full scantling vessels. In vessels having 
superstructures the thickness of the deck stringer and 
plating is to be increased as provided in the Table in pro- 
portion to the total percentage length of superstructures fitted. 

(e) Between the deck openings on the upper deck the 
thickness of the deck plating may be reduced within the 
line of the hatchway side coamings to that given in 
Tables 20 and 21. 


(f) Within a partial superstructure exceeding 10 per 
cent of the vessel’s length the thickness of the upper deck 
may be as required by the Tables for a second deck, and 
the thickness of the second deck may be as required for a 
third deck. 

(g) Where the beams at unsheathed steel decks required 
by the Rules are not fitted at every frame, the thickness of 
the plating is not to be less than °36 inch where the spacing 
of the beams is 44 inches, ‘40 inch where the spacing of the 
beams is 54 inches, and ‘44 where the spacing of the 
beams is 60 inches. At the sides of deck openings the 
thickness of the plating is not to be less than ‘44 inch. 


(h) Where the height of *tween decks exceeds 8 feet 
6 inches the thickness of the strength deck is to be 
increased. 

(i) All steel decks are to be caulked, unless sheathed 
with a properly caulked wood deck. 


(7) Where the length of either the engine or boiler 
room opening exceeds 15 feet or the combined length 
exceeds 30 feet, the deck abreast the openings is to be 
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completely plated over. The plating is to extend two frame 
spaces beyond the opening, and is to be tapered thence to 
the stringer plate over a distance equal to the breadth of 
the plating required to be fitted. 


2. Stringer Plates.—(a) Stringer plates of the 
dimensions given in Tables 20 to 26 are to be fitted on 
the decks indicated. Deck stringer plates are to maintain the 
midship breadth and thickness for one-half the vessel’s 
length amidships, and they are to be gradually reduced to 
the scantlings given for stringer plates at the ends of the 
vessel. 


() Within a partial superstructure the thickness of the 
stringer plates may be modified in the same manner as 
permitted for deck plating. 


(c) The stringer plates on all decks are to be connected 
to the shell plating with angle bars of the size required 
by Tables 24 to 26. 


(7) The stringer plates of decks below the weather 
deck are to have an angle bar, 8 inches by 8 inches, of the 
same thickness as the stringer plate fitted inside the frames. 
The thickness of this bar need not exceed *50 inch. The 
space between this angle bar and the shell plating is to be 
filled in with cement. 


3. Tie-plates.—() Where steel decks are not laid, con- 
tinuous tie-plates of the size given in the Tables are to be 
fitted on the beams upon each side of the hatchways, and 
tie-plates are to be riveted.to the hatch end beams in order 
that the ends of the wood deck may be properly fastened. 


(6) Where hatchways exceed normal breadth the deck 
is to be plated between the hatchway sides and the stringer 
plate. 


(c) Where widely spaced pillars with girders are fitted, 
the scantlings of the tie-plates are to be increased. 


4, Minimum requirements for Steel Decks.-—(«) Un- 
sheathed steel lower decks which are additional to those 
required by the Rules or for which credit is not taken in 
ascertaining the thickness of the upper deck are to have a 
thickness not less than ‘80 inch where beams are fitted on 
every frame and not less than *36 inch where beams are 
fitted on alternate frames. 


(b) Unsheathed steel upper or bridge decks in vessels 
which do not require a steel deck by Tables 20 and 21 are 
not to be less in thickness than *28 inch for vessels 100 feet 
long and ‘30 inch for vessels 200 feet in length where 
beams are fitted on every frame. 


5. Continuity of Strength—() Care is to be taken 
to preserve the continuity of strength at hatchways, at engine 
and boiler room openings and other openings and at 
deckhouses. For this purpose intercostal girders should be 
fitted below the uppermost deck and should be efficiently 
connected to the various coamings and casings by laps or 
brackets, or may be arranged to overlap in a satisfactory 
manner. The requirements at ends of superstructures are 
set forth in Section 22, clause 4. 


(0) Doubling plates are to be fitted round the corners 
of all large openings in Rule decks and elsewhere as may be 
necessary. Instead of doubling plates, long overlaps of the 
deck plating may be fitted at the corners of the hatchways 
provided a large double riveted foundation bar be fitted to 
the coaming and carried round the corners of the hatchway. 


6. Wood Decks.—(a) The material employed is to be of 
good quality, properly seasoned, and free from sap, shakes 
and objectionable knots. 


(0) The thickness of the deck is not to be less than 23 
inches of pine or 2 inches of teak in vessels not exceeding 
150 feet in length, and 3 inches and 2} inches for pine and 
teak respectively in vessels of greater length. 


(c) Where gutter waterways are fitted at the weather 
deck, tbe angle bar forming the inner edge of the waterway 
is not to be less in thickness than *86 inch. 


(d) Thwartships planks are to be laid at the end 
coamings of all hatchways and deckhouses. 


(e) The width of kauri, oregon and pitch pine planks 
should not exceed 5 inches, and the oregon pine should be 
laid with the grain vertical. 


(f) Where deck planks are 6 inches in width or under, 
a single fastening will be accepted, but where the width 
exceeds 6 inches, two bolts are required for each plank at 
every beam. 

The bolts are to be galvanised, nuts fitted on the 
under side, and properly sunk with oakam and white lead 
under their heads and be carefully covered over with turned 
dowels bedded in white lead, marine glue, or other suitable 
composition. Pine decks not exceeding 3 inches and teak 
decks not exceeding 24 inches in thickness are to be fastened 
by bolts } inch in diameter; planks of greater thickness are 
to be fastened by bolts : inch in diameter, 


(g) All decks are to be efficiently caulked and payed. 


(k) The requirements for wood decks in sailing ships 
are given in Section 36, clause 6. 
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7. Wood Sheathing.—Where wood sheathing is laid 
over a steel deck, the thickness need not exceed 2} inches 
of pine, or 2 inches if of teak. The planking is to be 
efficiently secured to the deck plating between the beams, and 
the wood deck is to be efficiently caulked and payed. 


8. Deck Compositions.—Where owners desire to use 
compositions as substitutes for wood sheathing on steel 
decks, these decks are to be caulked and made watertight 
prior to the substitute being applied. 


If the chemical composition of the material is such 
that there is a possibility of corrosive action taking place 
between it and the steel, it is recommended that the steel 
deck be coated with an approved insulating material. 


9, Water Testing.—Weather decks and gutterways on 
completion are to be water tested by hose. 


INCREASED FRAME SPACING. 


Section 14. 1. Increased Frame Spacing.—(a) 
Where a spacing of frames greater than that given in 
the Tables is desired, the scantlings of the various parts of 
the structure are to be increased as specified in this Section. 
Where this increase in spacing exceeds 9 inches, special 
consideration of the scantlings and arrangements will 
be given. 


(b) The frame spacing is not to exceed 27 inches 
between the collision bulkhead and one-fifth the vessel’s 
length from forward, and in the peaks the spacing is not 
to exceed 24 inches. 


2. Double Bottom.—(a) Where the increase in spacing 
exceeds 3 inches, the thickness of the floor plates and tank 
side brackets is to be increased ‘02 inch. Where the 
increase in spacing exceeds 6 inches, the thickness of the 
floors and tank side brackets is to be increased -04 inch. 
The floors may be stiffened by vertical bars between the 
intercostal side girders instead of being increased in 
thickness. 

(6) The thickness of the inner bottom plating in the 
holds and the tank margin plate throughout are to be increased 
‘02 inch for every 4 inches increase in spacing, and the 
increase in the thickness of the inner bottom plating in the 
engine room is to be ‘02 inch for every 6 inches increase in 
spacing. The thickness of the middle line strake need not 
be increased but is not to be less than the remainder of the 
plating. 


(c) Where bracket floors are fitted in the double 
bottom, the scantlings of the frames and reversed frames 


are to be increased to give equivalent strength to thao 
required by the Tables. The thickness of the bracket 
plates is to be the same as that of the floor plates as 
increased. 


3. Side Framing.—(a) The scantlings of the side 
framing in the holds and ’tween decks are to be increased 
so as to give equivalent strength and stiffness to the 
requirements of the Tables. 


(b) All frames are to be extended to the superstructure 
deck where such is fitted. 


4, Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased ‘02 inch for every 
2 inches increase in spacing. The thickness of the sheer- 
strake and strake below need not be increased, but is to 
be at least equal to the increased thickness of side shell 
plating. 


5. Deck Beams.—The scantlings of the beams and 
beam knees are to be increased to give equivalent strength 
to the requirements of the Tables. 


6. Pillars.—The scantlings of closely spaced pillars 
and of the corresponding runners under the deck beams 
are to be increased to give equivalent strength to that 
required by the Tables. 


7. Deck Plating —(a) The thickness of the plating of 
the strength deck abreast the openings will not, in general, 
require to be increased with increase of frame spacing. 
Where, however, the thickness of the plating is less than 
that given below, it is to be increased ‘02 inch for every 
4 inches increase in spacing until these thicknesses are 
reached. 


| | 
Length Increased | Thickness of Strength 


of Frame Deck Plating abreast 
Vessel. Spacing. Openings. 
| 
Feet. Inches. Inch. 
250 30 “B4 
300 30 | 36 
300 36 “40 
400 36 “50 
500 36 | 60 


(4) The thickness of the second and third decks is to 
be increased ‘02 inch where a spacing increased to 86 
inches is adopted. 

(c) The thickness of the plating between deck openings 
need not be increased with increase of frame spacing. 
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(d) No increase will be required to the thickness of 
decks which are sheathed with wood. 


8. Middle Line Bulkhead.—Where a middle line 
bulkhead is fitted the spacing of the stiffeners is not to 
exceed 60 inches, and the scantlings of the stiffeners are to 
be in accordance with the spacing adopted. 

9. Riveting.—(@) The diameter of the rivets and the 
number of rows of rivets are to be governed by the thickness 
of plating required at the Rule frame spacing. 

() The spacing of the rivets connecting the frames, 
reversed frames and shell, is not to exceed 6 diameters, 
centre to centre, when the spacing is increased to 30 inches, 
and 5} diameters where the spacing is increased to 36 inches. 
The riveted attachment of the tank side brackets to the 
margin plate and to the main frames is to be increased in 
respect of the increased spacing adopted. Where an 
increased spacing to 36 inches is adopted, the spacing of the 
rivets through the beams and strength deck plating is to be 
6 diameters, centre to centre. 


10. General.—In cases in which increased frame 
spacing is adopted, such local increases in scantlings are to 
be made as may be considered necessary. 


BEAMS. 


Section 15. 1. Scantlings.—(a) The scantlings 
of the beams at the various decks are set forth in Tables 
12 and 18. Where the beam spacing is different from 
that shown in the Tables the scantlings of the beams are 
to be suitably modified. 

(%) The sizes of the half beams are to be determined 
by the breadth of the deck amidships in conjunction with 
the greatest length of unsupported beam abreast openings, 
and are to be obtained by interpolation from the sizes given 
in Tables 12 and 18 for beams supported by one, two and 
three rows of pillars. 

(c) The scantlings given in the Tables are applicable 
to a ’tween deck height of 8 feet 6 inches, and when this 
height} is exceeded, the strength of the beams is to be 
increased in proportion to the increased height of ’tween 
decks. 

(d) The beams of decks fitted exclusively for the 
accommodation of passengers may be of the size given for 
the beams of long bridge decks. 

(e) Where cargoes such as chilled beef are suspended 
from the beams of decks, which may, at the same time, be 
loaded above, the strength of the beams of cargo decks is to 
be increased 83 per cent where one tier of quarters is 


carried, 66 per cent where two tiers, and 100 per cent where 
three tiers are carried. 

In the case of weather deck beams, this increase is to 
be 50 per cent for one tier, and 100 per cent for two tiers. 

(f) Through beams with plating are to be fitted in the 
machinery space at the level of each deck wherever possible, 
but where this is impracticable, strong beams are to be fitted. 

(y) Where the hatchway side coamings and end beams 
are reinforced to compensate for the omission of side and 
corner pillars, the scantlings of the hatchway end beams 
are to be as required by Section 16. 

(4) Where the line of pillars at the sides of hatchways 
is more than 18 inches from the coamings, the overhanging 
half beams will require to be efficiently reinforced or the 
coamings will require to be made sufficiently strong as a 
girder to support the deck loads. 

(¢) Beams on which a steel deck is not fitted are to 
have equivalent strength to the requirements of Tables 
12 and 13. 

(7) The breadth of the deck flange of the beam is to 
be suitable for the diameter of the rivets in the deck 
plating. 

(4) It is recommended that the round up of the beams 
of all weather decks should be equal to one-fiftieth of the 
breadth of the vessel. 

(!) The requirements for beams in sailing ships are 
given in Section 86, clause 4. 

2. Spacing.—(a) Beams are to be fitted at every 
frame :— 

(1) At all watertight flats, 

(2) At upper decks of all single deck vessels above 
15 feet in depth, 

3) At unsheathed strength decks, 

(4) At all decks where the frame spacing exceeds 
30 inches. 

(b) The beams of the various decks are to be placed 
over each other and, as far as practicable, are to be fitted to 
the frames which have reversed angles extended to the 
upper deck, 

3. Beam Knees.—(~) Beams need not overlap the 
frames. 

(b) The depths of beam knees are to be measured from 
the top of beam at side. 

(c) The depths of beam knees are to be three times the 
depths of the beams given in the Tables, whether at every 
frame or at alternate frames. 

(d) The scantlings of the beam knees in vessels 
which have not a tier of beams below the upper deck 
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are to be in accordance with the following Table, which 
gives the appropriate scantlings at various depths :— 


Depth (a). Size of Knee. 
Feet. ’ Inches. 
Pen sis nas eles nas as ae 28 x 28 x °48 
Bice deatesaemases annem 36 X 36 x °52 
al UE Re Rarer erice oo eee 44 x 44 x °56 


Knees 86 inches and above in depth are to be flanged 
on their inner edge. 


(e) Where the intermediate frames in ’tween decks are 
omitted beam knees of ordinary dimensions are to be fitted, 
and the number and spacing of rivets in each flange of the 
angle lugs connecting the knees to the side plating are to 
be the same as the number and spacing of those attaching 
them to the beam. 


(f) The thickness of beam knees is to be in 
accordance with the requirements of Tables 12 and 13. 


_(g) Where the beam knees are flanged the thickness 
may be reduced 20 per cent from that given in the Table. 


The breadth of the flange is not to be less than 
2 inches in brackets 24 inches in depth, and 2} inches 
where above that depth. 


(h) The number and size of the rivets in both arms of 
beam knees are to be as given in the following Table :— 


Number of Diameter of 


Depth of Knee. Rivets. Rivets. 


Inches, 
17 
21 
24 


3 of an inch 


NO oOo 


on 


i 
i 
3 
3 
$ 
$ 
3 
3 


i 
Oo 


The breadth of the beam knees is to be sufficient to 
take the specified number of rivets arranged in a single 
row and not spaced closer than 4 diameters apart, centre to 
centre. 


(i) Half beams fitted to alternate frames are to be con- 
nected to the coaming plates with double angles; half beams 
fitted to every frame may be connected to the coaming plates 
with single angles of not less thickness than the side coaming 


plates. There are to be two rivets in each flange of the 
angles connecting coamings to the half beams where the 
depth of the half beam is 8 inches, three in beams 
83 inches to 114 inches in depth, and four rivets where 
the depth is 12 inches. 


4. Rows of Pillars—(w) The numbers of rows of 
pillars are determined in association with the scantlings of 
the beams and are to comply with the requirements of 
Tables 14 and 15. 


(0) Beams at the ends of the vessel are to be equivalent 
in strength and stiffness to the beams amidships having 
regard to the span, and the scantlings may be obtained by 
interpolation between columns 1, 2, and 3 of Tables 12 
and 13. 


PILLARS AND GIRDERS. 

Section 16. 1. General.—All beams are to be sup- 
ported either by closely spaced pillars or by widely spaced 
pillars in association with longitudinal girders under the 
decks. Pillars in ’tween decks and holds are to be fitted 
in the same vertical line. 


2. Closely Spaced Pillars.—(a) Closely spaced pillars, 
which may be of either iron or steel, are to be fitted at 
alternate frames in accordance with the requirements of 
Table 14. 

(b) In way of poops, bridges, and forecastles, the 
scantlings of the pillars under each deck are to be as 
required by the Table for the deck next below. 

(c) Where beams are fitted at every frame, pillars are 
to be attached at their heads to continuous fore and aft 
girders of double angles having the scantlings given in 
Table 13. The girders are to be attached to each beam and 
to the bulkheads by angle lugs. 

(d) The heels of pillars at inner bottoms and at tops 
of deep ballast tanks are to be fitted and riveted to double 
angle bars or tee bars. 

(e) The heads and heels of all pillars are to have a 
bearing fit. 

(f) Pillars which support decks intended exclusively for 
the accommodation of passengers may be 4th inch less in 
diameter than required by the Table where the diameter is 
3 inches, } inch less where the diameter is 4 inches, and 
} inch less where the diameter is greater than 4 inches, 

(g) Additional pillars are to be fitted to the beams 
below deckhouses, windlass, steam winches and capstans, and 
otherwise where considered necessary. 
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(k) Where double pillars are fitted for the purpose of 
securing shifting boards, their diameter is to be three-fourths 
the diameter required for single pillars. 


(*) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 


(7) Where pillars are fitted on a shaft tunnel, the 
tunnel is to be additionally strengthened under the heels 
of the pillars if necessary, 


(é) Pillars made of approved weldless rolled or drawn 
steel tubes may be of the diameter required by Table 14 for 
hollow pillars with a reduction of 25 per cent in thickness, 
The steel of which these tubes are made is to have a tensile 
strength of not less than 35 tons per square inch with an 
elongation of not less than 10 per cent in a length of 8 
inches. 


3. Widely Spaced Pillars—(a) Where pillars are 
widely spaced, the scantlings are to comply with Table 15, 
and are to be determined on the basis of length of pillar in 
association with a numeral 

Soe Bix 
100 

where § is the fore and aft distance, in feet, from centre 

of span to centre of span ; 

B is that proportion of the breadth of deck, in 
feet, supported by the pillars ; 

H is the sum of the heights of the several 
superimposed ’tween decks measured, in feet, 
from top of beam to top of beam with an 
addition of 5 feet for the upper deck in 
Full Scantling vessels, and 4 feet for upper 
decks in Complete Superstructure vessels 
and for poop, bridge and forecastle decks. 


In the case of a deck fitted exclusively for the aceommo- 
dation of passengers, the height of *tween decks may be tuken 
as 4 feet. For superimposed superstructures exclusively 
devoted to such accommodation this height may be taken as 
3 feet in each case. 


(4) The scantlings given in Table 15 are arranged for 
pillars made of steel having a tensile strength of from 28 to 
32 tons per square inch, Where steel of 22 to 27 tons per 
square inch tensile strength is used, the thickness is to be 
increased 20 per cent beyond the requirements of the Table. 

(c) Effective arrangements are to be made to distribute 


the support of the pillars to the decks and to distribute the 
load on the pillars at the heels, 


Where pillars are not stepped on the tank top at the 
intersection of a floor and an intercostal girder, intercostals 
and partial solid floors are to be fitted. Manholes are not 
to be cut in the floors and intercostals below the heels of 
pillars. ; 


(d) Doubling plates are to be fitted on the inner bottom 
plating under the heels of widely spaced tubular pillars. 


(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 


4. Deck Girders at Heads of Widely Spaced Pillars.— 
(a) Where widely spaced pillars are fitted, the beams 
between the pillars are to be supported by deck girders of 
the dimensions given in Tables 16 and 17 and the scantlings 
of the girders are to be determined on the basis of the 
depth of girder in association with a numeral 

SOS eal 
100 
where S is the fore and aft spacing, in feet, of the 
pillars from centre to centre ; 

B is that proportion of the breadth of the deck, 
in feet, supported by the girder ; 

H is the height of the "tween decks next above 
the girder, measured in feet, from top of 
beam to top of beam where the pillars in the 
’tween decks are placed immediately over 


those below. 


For upper decks in Full Scantling vessels H may be 
taken as 5 feet. For decks fitted exclusively for the 
accommodation of passengers and for upper decks in com- 
plete superstructure vessels and for poop, bridge and 
forecastle decks H may be taken as 4 feet. 


For superimposed superstructures exclusively devoted to 
passenger accommodation this height may be taken as 3 feet. 


Where the pillars above a deck are not placed over those 
below, H is to be the sum of the heights of the several tween 
decks, in feet, above the girder, with an addition as specified 
above for the weather deck, or, is to be increased to cor- 
respond with the additional load supported. 


(b) Plates, channels, bulb angles and angles forming 
component paris of girders, are to be fitted in long lengths 
and are to be efficiently strapped or lapped at the butts. 


(c) Where girders are formed of channels, these are to 
be attached by two rivets either to the lower flanges of the 
beams, or to short angle lugs fitted to the beams. 
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Where girders have double lower angles, the intercostal 
plates are to be attached to the beams by angle lugs extend- 
ing to the bottom of the girder and to the bottom of the 
beams alternately where beams are fitted at every frame, and 
to the bottom of the girder at every beam where beams are 
fitted at alternate frames. 


Where girders have single bulb angles on the lower 
edge, plate brackets supporting the girder are to be fitted not 
more than three frame spaces apart, and where double bulb 
angles girders are fitted these brackets may be four frame 
spaces apart. The beams between these plate brackets are 
to be attached to the girders by angle lugs, which extend 
alternately to the bottom of the beam and to the bottom of 
the girder. 


(@) Girders are to be efficiently attached to the bulk- 
heads by flanged brackets having a depth equal to twice 
the depth of the girder measured from the top of the beam, 
and having the same thickness as the girder plate. 


(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the girders are to be suitably increased. 


5. Reinforced Hatchway Side Coamings and End 
Beams in “Tween Decks.—(w) Where the hatchway side 
coamings of ’tween decks are designed to act as deck girders, 
the scantlings are to comply with Table 17, and the 
number to be used is given by 

dougie Sb 
1°3 x Soi Ga 


where L is the length of hatchway in feet, 


b is that proportion of the breadth of the deck, 
in feet, supported by the side coaming ; 


His the height, in feet, of the ’tween decks 
next above the girder, measured as in 
clause 4. 


(6) Where a hatchway side girder does not form part of a 
continuous fore and aft girder, it is to extend for a 
distance equal to two frame spaces beyond each end of the 
hatchway and is to be efficiently attached to the hatchway 
end beams by large gusset plates. 


(c) Plate brackets are to be fitted not more than two 
frame spaces apart. 


(@) Where the hatchway end beams which carry the 
hatchway side coamings are supported by pillars at the 


centre line only, the scantlings are to comply with Table 17, 

and the numeral to be used is given by 

LxbxBxH 

100 

where L, b, and H have the same meaning as in para- 

graph () 5 
B is half the breadth of the deck in feet, at the 

hatchway end beam. 


"75 X 


(e) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
is to be flanged on the edge. 


(f) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 


(g) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 


6. Riveting.—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 
regulated by their diameter in accordance with the following 
Table -— 


Diameter of Pillar. ee sara of 
Inches. Inches, 
Not exceeding 3}... 2 t 
Above 3} and not exceeding 45... 3 + 
rovaiiag || ata ee ee 1 
bared Cea nie a af, 6 1 


(b) Where pillars are fitted under watertight flats the 
rivet attachment is to be sufficient to withstand the load due 
to water pressure. 


(c) The rivets in the seams of built tubular pillars are 
to be spaced not more than 5 diameters apart, centre to 
centre. 


(d) The rivets in angles or channels forming pillars are 
to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. 


(e) The rivets in deck girders are to be spaced so as to 
close the work efficiently, and may be 7 diameters apart, 
centre to centre. The rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(f) The flanged brackets at the ends of the girders 
are to be double riveted to the girders and to the bulkheads. 
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7. Machinery Spaces.—() The beams in the machinery 
space are to be pillared as far as practicable. 


(>) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8. Middle Line Bulkheads in lieu of Pillars —The 
requirements regarding the scantlings of non-watertight 
middle line bulkheads are set forth in Section 21. 


WATERTIGHT BULKHEADS. 


Section 17, 1. Peak and Machinery Space Bulk- 
heads.—(a) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(+) An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment, 


(c) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(«) Additional watertight 
bulkheads as follows are to be fitted at reasonable spacing :— 


In vessels above 285 feet and not exceeding 335 feet 
in length, an additional watertight bulkhead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads, 


In vessels above 335 feet and not exceeding 405 feet, 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 

In vessels above 405 feet and not exceeding 470 feet, 
seven watertight bulkheads are to be fitted. 

In vessels above 470 feet and not exceeding 540 feet, 
eight watertight bulkheads are to be fitted. 


In vessels above 540 feet and not exceeding 610 feet, 
nine watertight bulkheads are to be fitted. 


(6) Where in vessels above 220 feet and not exceeding 
285 feet in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 


(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals to dispense with one or more bulkheads 


on receipt of a letter from the Owner stating which bulkhead 
it is desired to omit and giving the justification for such 
omission. In all such cases suitable structural compensation 
for the omission of the bulkhead will be required, and a 
notation will be made in the Register Book describing the 
number and position of the bulkheads omitted, 


(d) For bulkheads in sailing vessels, see Section 36. 


3. Height of Bulkheads.—(a) The collision bulkhead 
is to extend in all cases to the upper deck. 


(+) In Full Scantling vessels the bulkheads are to 
extend to the upper deck, except the after peak bulkhead, 
which, subject to the approval of the Committee, may 
extend to the first deck above the load waterline, provided 
this deck forms a watertight flat from the bulkhead to the 
stern. 


(c) In Complete Superstructure vessels having tonnage 
openings the bulkheads need extend to the second deck 
only, but if there are no tonnage openings the bulkheads are 
to extend to the height required for a Full Scantling vessel. 


(7) In all vessels the machinery openings within the 
superstructure are to be efficiently trunked. 


4, Bulkhead Plating.—(a) The plating is to be not 
less in thickness than required by Table 31. 


(b) The lowest strake is to be at least 36 inches in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 12 inches above the double bottom. 
In all cases the lowest strake is to be at least *04 inch 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be ‘10 inch thicker than required by the 
Table. At the end of a stokehold space the bottom plating 
of the bulkhead is to extend to a height not less than 24 
inches above-the stokehold floor. 


(c) Plates in the limbers are to be *10 inch thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
30 inches apart, but this spacing may be increased up to a 
maximum of 36 inches, provided the strength and stiffness 
be correspondingly increased. 


(4) The spacing of stiffeners of collision bulkheads is 
not to exceed 24 inches, but the scantlings of stiffeners and 
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thickness of plating are to be as required by Tables 27, 28 
and 81 for stiffeners spaced 30 inches apart. 

(c) The lower end of each stiffener is to be attached 
to the shell plating, or to the inner bottom plating, and 
in the latter case the bracket or its connecting angle is 
to extend oyer the floor adjacent to the bulkhead. 

At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, or other effective 
means are to be adopted for securing the necessary struc- 
tural rigidity in these parts. 

The distance from the heel of the boundary bar to 
the extremities of the arms of the brackets is to be two 
and one-half times the depth of the stiffener and the 
thickness of the brackets and number of rivets in each 
arm is to be as required by Table 30. 

(d@) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 

Where stiffeners are not cut, but where the space 
between the stiffeners has to be increased on account of 
watertight doors in ’tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 

(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected to concentrated 
deck loads if necessary. 


6. Boundary Angles.—The bulkbeads are to be 
attached to the outside plating, decks, and inner bottom 
by single angles, not less than *10 inch thicker than the 
bulkhead plating to which they are attached. These angles 
may be single riveted, except where situated more than 
85 feet below the top of the bulkhead, when they are to 
be double riveted in both flanges. The ‘flanges of the angles 
are to be not less than 3 inches for } inch rivets, 34 inches 
for % inch rivets, and 4 inches for 1 inch rivets, where 
single riveted, and 5 inches for } inch and { inch rivets, 
and 6 inches for 1 inch rivets where double riveted. 


7. Riveting.—The rivets in the seams and butts of 
plating and in the boundary bars of bulkheads are to be 
spaced as required by Table 38. Where the distance below 


the bulkhead deck is more than 35 feet, the vertical 
connections of plates are to be double riveted. The rivets 
connecting stiffeners to bulkhead plating are to be spaced 
not more than 7 diameters, centre to centre, and, in the 
case of stiffeners having no bracket attachment they are to 
be spaced 4 diameters apart for 15 per cent of their length 
from each end. 


8. Caulking and Watertightness.—. All watertight 
bulkheads are to be carefully caulked, and their watertight- 
ness tested in accordance with clause 12. 


In way of watertight flats the side framing is to be 
cut and bracketed to the deck, or watertightness is to be 
maintained by means of caulked angle chocks, or by cast 
steel or iron chocks efficiently secured and rust jointed. 


9. Watertight Recesses, Decks and Steps in Bulk- 
heads.—(a) Watertight recesses in bulkheads are to be 
framed and stiffened so as to provide equivalent strength 
and stiffness to watertight bulkheads. 


. (b) Watertight decks and steps in bulkheads are to 
have beams at every frame of the sizes given for stiffeners 
in Table 28, except where such beams are fitted in short 
lengths bracketed at each end, when they may be based on 
Table 27. 

The horizontal plating is to be ‘04 inch thicker than 
required for bulkheads under the same height from the top 
of the bulkhead or from the upper deck. In obtaining 
the necessary scantlings for beams and plating, account is 
to be taken of the spacing of the beams, and in no case 
are the sizes of these beams and thickness of plating to 
be less than required by Sections 15 and 18 respectively 
of the Rules. 

(c) The rivet connections of pillars are to be sufficient 
to withstand the load due to water pressure. 


10. Watertight Longitudinal Bulkheads.—Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 


11. Watertight Doors.—(a) Watertight doors are to 
be carefully and efficiently constructed and fitted, and 
strongly connected to the bulkhead, and are to be hose 
tested in place. 

(b) Watertight doors are to be capable of being quickly 
closed from the bulkhead deck, and are to have an index at 
the operating position showing whether the door is open or 
closed. ‘The lead of shafting is to be as direct as possible 
and the screw is to work in a gunmetal nut. 
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(c) Hinged watertight doors of approved pattern may 
be fitted in *tween decks in approved positions. The 
hinges to these doors are to be fitted with gunmetal pins. 

12. Testing —(a) On completion, ordinary watertight 
bulkheads and deck flats are to be hose tested to the 
Surveyor’s satisfaction, 

(b) Fore and aft peak bulkheads which do not form the 
boundaries of ballast tanks are to be tested by the peaks 
being filled with water to a height of not less than the load 
waterline. 


13. Deep Tanks and Tunnels.—The requirements for 
the construction of deep tanks and peak tanks are contained 
in Section 19 and those for shaft tunnels in Section 18. 


SHAFT TUNNELS. 


Section 18. 1. Tunnel.—Where the engines are 
situated amidships, the shafting is to be enclosed in a 
watertight tunnel of dimensions which permit reasonable 
access for examination or repair of the shafting. 


2. Stiffeners—(«) Tunnel stiffeners are to be of the 
size required by Table 32 and are to be spaced 36 inches 
apart. The spacing of the stiffeners may be adjusted to 
suit the frame spacing provided an arrangement equivalent 
to the Rule requirements is obtained. The foot of each 
stiffener is to overlap and is to be attached in all cases to 
the tunnel base angle, which angle is to be 10 inch thicker 
than the tunnel side plating. Angle stiffeners 6 inches in 
depth and all bulb angle stiffeners are to be connected to 
the inner bottom plating by a lug. 

(6) Where the shaft tunnel passes through a deep tank 
the construction is to comply with the requirements of 
Section 19, clause 5. 


(c) Additional stiffening as may be necessary is to be 
provided where masts or hold pillars are stepped on the tunnel. 


3. Plating.—The plating on the flat of tunnel sides 
is to be of the thickness required by Table 31 for bulkhead 
plating with stiffeners spaced 36 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
plating with stiffeners spaced 80 inches apart. 

The top plating in way of the hatchways is to be not 
less than ‘10 inch thicker than the remaining plates, or 
is to be covered with wood not less than 2 inches thick 
secured by bands and angles so as not to have through 
fastenings in the tunnel plating. 


4, Tunnel Recess.—The plating of the top of the 
tunnel recess is to comply with the requirements for bulk- 
heads. The scantlings of the beams are to be determined 


on the basis of their unsupported span, in conjunction with 
the height of cargo which they may be called upon to 
support, but should not be less than required for watertight 
flats by Section 17, clause 9. 

The rivet connections of the pillars supporting the 
beams are to be sufficient to withstand the load due to 
water pressure. 


5. Riveting.—Riveting and caulking are to be as 
required for ordinary watertight bulkheads. 


6. Entrance Door.—The tunnel is to be provided with 
a watertight door on the engine room bulkhead fitted in 
accordance with the requirements of Section 17, clause 11. 


7. Pipe Tunnel.—If a pipe tunnel is led through the 
forward holds, the scantlings and arrangements are to be 
similar to those required for a shaft tunnel. 


8. Ventilators—Ventilators to tunnels are to have 
scantlings suitable for the pressure to which they may be 
subjected, and are to be made watertight. 


9. Testing.—On completion, tunnels are to be hose 
tested to the Surveyor’s satisfaction. 


DEEP TANKS AND PEAK TANKS. 


Section 19. 1. Plating.—The thickness of the 
plating of the boundary bulkheads is to be as required by 
Table 31 for watertight bulkhead plating with stiffeners 
spaced 80 inches apart. Where the height of the overflow 
pipe above the crown of the tank does not exceed 30 per 
cent of the depth of the tank, the thickness of each strake 
of the plating is to be governed by the depth below the top 
of the tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded, the depth given above 
is to be increased by a distance equal to one-half the 
difference between the height to which the overflow pipe 
extends and the height represented by 30 per cent of the 
depth of the tank. In no case, however, is the thickness to 
be less than *30 inch. 

2. Stiffeners.—(a) The spacing of the stiffeners on 
the boundary bulkheads is not to exceed 24 inches. 

(v) The stiffeners are to be of the scantlings required 
by Table 34, and are to be determined on the basis of the 
length of stiffener in association with the head H, measured 
from the crown of the tank to the top of the stiffener, 
which is zero where the distance in feet from the crown of 
the tank to the top of the overflow pipe does not exceed 
30 per cent of the depth of the tank. Where the height 
represented by 30 per cent is exceeded, H is to be taken as 
one-half of the difference between the actual height to which 


d2 
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the overflow pipe extends and the height represented by 30 per 
cent of the depth of the tank. The stiffeners are to be 
bracketed at the deck and inner bottom. The sizes of the 
brackets and the number of rivets are to be as required for 
watertight bulkhead stiffeners of the same size. 


8. Deck.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. The beams are to be supported by 
an efficient intercostal girder on each side of the centre line, 
and special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


(0) The deck plating forming the top of the tank is to 
be ‘04 inch thicker than required for the boundary bulkheads 
under the same head, but is not to be less than *34 inch 
with beams spaced 25 inches apart, ‘40 inch with beams 
spaced 30 inches apart, and *44 inch with beams spaced 
36 inches apart, but the thickness of the plating is not to be 
less than required by Table 26. 


4, Framing.—The side frames as given in Tables 2, 3 
and 4 are to be increased half-an-inch in depth beyond the 
normal frame. 


5, Tunnel.—(a) Where the shaft tunnel passes through 
a deep tank the thickness of the plating is to be ‘04 inch 
greater than required by Section 18, clause 3. 


(+) The spacing of the stiffeners is to be the same as 
the frame spacing, and the scantlings are to be equivalent 
to those required by Table 34, and as provided in Clause 2, 
the length of stiffener being taken as the height from the 
base of the tunnel to the top of the flat side. The ends of 
the stiffeners are to be bracketed to the inner bottom. 


6. Washplates.—An efficient washplate is to be fitted 
at the middle line in all water ballast tanks where the 
breadth of the vessel exceeds 30 feet. 


7. Boundary Angles——The boundary angles of the 
bulkheads are to be double riveted except at the deck, where 
they may be single riveted. 


8. Air Pipes.—Air pipes are to be fitted at the 
opposite end to that at which the filling pipes are placed, 
or at the highest part of the tank. Their total sectional 
area is not to be less than the area of the filling pipes, and 
they are to be carried to above the upper deck, and their 
discharge ends are to be always open. Ample provision 
is to be made for the free passage of air to prevent the 
formation of air pockets, 


9. Ventilators.—’Tween deck ventilators to deep tanks 
are to have scantlings suitable for the pressure to which 
they may be subjected, and are to be made watertight. 


10. Riveting.—The riveting is to be as required for 
watertight work except that the rivets through the frames 
and shell plating are to be spaced 5} diameters apart, 
centre to centre, and the rivets attaching the stiffeners to 
the bulkhead plating are to be spaced 6 diameters apart, 
centre to centre. 


11. Testing —Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 8 
feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent a greater pressure 
than the test head. Where the tanks are not fitted with 
overflows or other similar devices, they are to be tested by a 
head sufficient to give the maximum pressure which can be 
experienced in practice, but in no case less than 8 feet. In 
all cases the pressure to which the tanks will be subjected is 
to be indicated on the plans submitted for approval. 


12.—Bulkheads forming part of Watertight Sub- 
division—Where the boundary bulkheads of the tank 
form part of the watertight subdivision of the vessel, the 
scantlings and arrangements of these bulkheads are not to 
be less than required by Section 17. 


OIL FUEL BUNKERS. 


Section 20. 1. Flash Point.—(@) The following 
arrangements are applicable only to the cases where the oil 
fuel to be carried is such that its (close test) flash point, as 
determined by a standard type of flash point apparatus, 
does not fall below 150° Fahrenheit. 


* (6) For oil fuel with a lower flash point the arrange- 
ments are to be submitted for special consideration. 


2. Plating —The thickness of the plating of the 
boundary bulkheads is to be as required by Table 81 for 
watertight bulkheads with stiffeners spaced 30 inches apart. 
Where the height of the overflow pipes above the crown 
of the tank does not exceed 30 per cent of the depth 
of the tank, the thickness of each strake of the plating 
is to be governed by the depth below the top of the 
tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded the depth given 
above is to be increased by a distance equal to one-half 
the difference between the height to which the overflow 
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pipes extend and the height represented by 30 per cent. of 
the depth of the tank. 
thickness to be less than *30 inch. 


In no case, however, is the 


3. Stiffeners—() The spacing of the stiffeners on the 
boundary bulkheads is not to exceed 24 inches. 


(¥) The vertical stiffeners are to be as required by 
Table 34, and are to be determined on the basis of length of 
stiffener between the horizontal supports in association with 
the head H, measured from the crown of the tank to the 
top of the stiffener, where the distance, in feet, from the 
crown of the tank to the top of the overflow pipe does not 
exceed 30 per cent of the depth of the tank. Where this 
height is exceeded, H is to be increased by one-half the 
difference between the actual height to which the overflow 
pipe extends, and the height represented by 30 per cent of 
the depth of the tank. 


(c) The stiffeners are to be bracketed at the deck and 
inner bottom. The sizes of the brackets and the number of 
rivets are to be as required for watertight bulkhead stiffeners 
of the same scantlings, 


(d) The vertical stiffeners on the boundary bulkheads 
and the side framing are to be supported by horizontal 
girders spaced about 8 feet apart. The scantlings of these 
girders are to be as required by Table 38 and are to be 
determined by a numeral 

see lbp pale 
1000 


where 8 = overall length of girder, in feet. 


D = one-half the depth of the tank, in feet, where 
one horizontal girder is fitted. 


= one-third the depth of the tank, in feet, where 
two horizontal girders are fitted. 

= one-fourth the depth of the tank, in feet, where 
three horizontal girders are fitted. ‘ 


H = the distance, in feet, from the crown of the tank 
“to the horizontal girder where the height of 
the overflow pipe above the crown of the tank 
does not exceed 30 per cent of the depth of 
the tank. Where this height is exceeded, H is 
to be increased by a distance equal to one-half 
of the difference between the actual height to 
which the overflow pipe extends and the 
height represented by 30 per cent of the 
depth of the tank. 


(e) The horizontal girders supporting the vertical 
stiffeners of the boundary bulkheads and the side framing, 
are to have bracket plates fitted to them on every third 
stiffener or frame ; the remaining stiffeners and frames are to 
be attached to these girders by angle lugs. 


(/) In tanks which extend for the full breadth of the 
ship and which exceed 30 feet in length, the strength and 
stiffness of the horizontal girders are to be increased in 
proportion to the increased length of tank, and efficient 
transverse wash plate divisions may also require to be fitted 
if considered necessary. 


4, Tunnel.—Where a tunnel passes through an oil 
fuel tank the scantlings are to be as required for a tunnel 
in a deep tank. 


5. Middle line Bulkhead and Washplates.— 
(a) In tanks which extend for the full breadth of the ship, 
quarter washplates are to be fitted, or the bulkhead stiffeners 
are to be increased 25 per cent in strength, 


(6) In tanks extending the full breadth of the ship a 
middle line bulkhead is to be fitted. Where this bulkhead 
is intact the construction is to be as required for the 
boundary bulkheads. If desired, this bulkhead may be 
perforated provided the total area of the openings does not 
exceed 10 per cent of the area of the bulkhead, in which 
case the horizontal girders may be dispensed with and 
vertical stiffeners of reduced size fitted. 


6. Tanks always full.—In deep oil fuel tanks in which 
the arrangements are such that the tanks are always full, 
the scantlings may be the same as for deep tanks carrying 
water ballast. 


7. Decks.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. Where no quarter washplates are 
fitted the decks are to be supported by an efficient intercostal 
girder on each side of the middle line. Special attention 
is to be paid to the riveting at the heads and heels of the 
quarter pillars. 


(b) The deck plating is to be as required for the crowns 
of deep water ballast tanks. 


8. Riveting.—(a) The seams and butts of the bulk- 
head and deck plating and the boundary bars, including the 
stringer angle, are to be double riveted. The rivets are to 
be spaced as required for vessels carrying oil in bulk, 
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' (b) The seams of the shell plating are to be double 
riveted but ordinary watertight spacing may be adopted. 


(c) In middle line bulkheads, whether perforated or 
not, the seams of the plating may be single riveted. 


(d) The rivets attaching the frames to the shell 
plating are to be spaced 5} diameters apart, centre to centre. 
The rivets attaching the stiffeners to the bulkhead plating 
are to be spaced 6 diameters apart, centre to centre, except 
where the length of tank exceeds 30 feet in which case the 
spacing is to be 54 diameters. 


9. Air and Sounding Pipes.—Air and sounding pipes 
are to be fitted in accordance with the requirements of 
Section 35, Clause 7. 


10. Ventilators—’T'ween deck ventilators to oil fuel 
tanks are to have scantlings suitable to withstand the 
pressure to which they may be subjected and are to be made 
watertight. Gauze diaphragms are to be fitted over the 
mouths of the ventilators. 


11. Testing.—Tanks are to be tested by a head of 
water equal to 80 per cent of the depth of the tank, or 8 
feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent the occurrence of a 
greater pressure than the test head aboye. Where the tanks 
ure not fitted with overflows or other similar devices, they 
are to be tested by a head sufficient to give the maximum 
pressure which can be experienced in practice, but in no 
case less than 8 feet. In all cases the pressure to which 
the tanks will be subjected is to be indicated on the plans 
submitted for approval. 


12. Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads form part of the 
watertight subdivision of the vessel, the scantlings and 
arrangements of these bulkheads are not to be less than 
required by Section 17. 


NON-WATERTIGHT BULKHEADS. 


Section 21. 1. Middle Line Bulkheads—(a) The 
thickness of the plating is to be °30 inch in the holds, 
and *26 inch in the *tween decks. The bulkhead is to be 
attached at the top and bottom by single angle bars *10 inch 
thicker than the bulkhead plating. 


(+) The vertical stiffeners are to be of the sizes given 
in Table 35, and may be fitted two frame spaces apart pro- 


vided the frame spacing does not exceed 30 inches. Where 
the frame spacing is greater than 30 inches the stiffeners are 
to be fitted on every frame and the scantlings may be 
correspondingly reduced. 


Where quarter pillars are fitted the scantlings of the 
stiffeners may be suitably modified. 


(c) The stiffeners at the ends of the hatchways are to 
be bracketed at top and bottom, and where reinforced hatch- 
way end beams are fitted, these stiffeners are to be doubled 
or equivalent arrangements provided. The remainder of the 
stiffeners are to be riveted to the beams and are to be 
attached at the bottom by double riveted lugs. 


2. Bunker Bulkheads.—(a) The thickness of the 
plating and the seantlings of the bars at top and bottom of 
longitudinal vertical bunker bulkheads are to be as requived 
for the middle line bulkheads except that the lowest strake is 
to be *36 inch in thickness. 


(4) The vertical stiffeners of longitudinal bulkheads 
which act as supports to the deck are to be of the sizes given 
in Table 35, 


(c) Where longitudinal bulkheads do not act as supports 
to the deck the stiffeners are to be of the sizes given in 
Table 35. 


(d) The stiffeners are to be fitted two frame spaces 
apart provided the frame spacing does not exceed 30 inches. 
Where the frame spacing is greater than 30 inches the 
stiffeners are to be fitted on every frame, and the scantlings 
may be correspondingly reduced. 


(e) The plating of transverse bunker bulkheads is to 
be as required for longitudinal bulkheads, and the stiffeners, 
which are to be spaced 36 inches apart, are to be in 
accordance with the requirements of Table 35. 


(f) Where sloping bunker casings are fitted, the 
scantlings of the stiffeners are to be suitably increased, and 
the stiffeners are to be additionally supported from the deck 
beams by angle stays, attached by brackets to the deck 
beams and the casing stiffeners. . 


DETACHED SUPERSTRUCTURES. 


Section 22. 1. “Short” Deck Superstructures.— 
(a) The scantlings of poops, forecastles and “short” 
bridges (i.e, bridges of which the length does not exceed 
10 per cent of the length of the vessel) are to be in accord- 
ance with the requirements of Table 25. 
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(b) All vessels are to have forecastles except in cases in 
which the scantlings of the vessel do not exceed the require- 
Where the 


conditions of service may necessitate the omission of the 


ments for complete superstructure vessels. 


forecastle, additional sheer is to be provided as may be 
required by the Committee. 


(c) The seams of the side and deck plating and the 
butts of the side plating, stringer plates, deck plating, and 
tieplates may be single riveted. 


2. “Long” Bridges.—(~) Where the length of the 
bridge exceeds 10 per cent of the length of the vessel, the 
scantlings are to be as required by Tables 22 and 28. 


(») The attachments and riveting of the butts of the 
side and deck plating are to be as required by Table 39. 
The seams of the side plating are to be double riveted and 
of the deck plating single riveted. 


3. Framing.—Partial bulkheads are to be fitted in 
bridges below large deckhouses, which bulkheads are to be 
in continuation of watertight bulkheads fitted below. Partial 
bulkheads may also be required to be fitted at other places. 


4, Strengthening at ends of. Poops, Forecastles and 
Bridges.—(a) Bridges. At each end of a bridge the upper 
deck sheerstrake and the upper deck stringer plate are to be 
increased in thickness by 50 per cent in the case of long 
bridges and 30 per cent at short bridges. In way of a long 
bridge the upper deck plating, as fitted in the wells, is to be 
extended within the ends of the bridge for a distance equal 
to one-third the breadth of the vessel. The bridge side 
plating is to be extended beyond the ends of the bridge and 
is to be supported by plate webs spaced not more than five 
feet from the ends of the bridge. The bulwark rail is to be 
connected to the bridge end bulkheads by substantial bracket 
plates, and similar bracket plates are to be fitted on the 
inner side of the bulkhead. 


(v) Poops and Forecastles. he additional strength- 
ening prescribed above is to be fitted at the fore end of a 
poop or at the after end of a forecastle, wherever the length 
exceeds 25 per cent. of the length of the vessel. 


5. Poop and Bridge Bulkheads.—(a) Bulkheads at 
the fore end of bridges, long poops, and poops covering deck 
openings are to have a thickness of 30 inch for vessels of 
200 feet in length, and *40 inch for yessels over 330 feet in 


length, with coaming plates ‘04 of an inch thicker than the 
plating. 


(v) The bulkheads are to be stiffened with bulb angles 
of the sizes given in the following Table :— 


Number Number 


Breadth 


Size of Bulb iwote | Breadth Size of Bulb ares 
of Ship.| Angle Stiffeners. | 0 4'Vet*) of Ship, | Angle Stiffeners eaves 
Feet. Inches. i Feet. ~ Inches. 
24 | 54x38x-°30 46 |8 x8 x42) 5 
80 | 64x3x°34 50 | 8x8 x50) 5 


3 

1 
36 74 x3 x°36 1 54 1/9 x8 x'50) 5 
42 | 7}x8x'40} 4 58 | $$x3hx'50| 5 


land above 


The stiffeners are to be spaced 30 inches apart, and 
efficiently connected to the deck plating at top and bottom 
by Ings having the number of rivets in each flange specified 
in the Table. 


(c) Bulkheads at the fore end of bridges not covering 
deck openings, and poops not protected by bridges, are to 
have plating of the thickness required by paragraph («), 
but the stiffeners may be 10 per cent less in depth than 
given in paragraph (0). 


(d) At the fore end of poops which are protected by 
bridges and which do not cover engine and boiler or other 
deck openings, the thickness of the bulkhead plating and 
coaming need not exceed *36 and *40 inch respectively, and 
the bulkheads may be stiffened with plain angles of the 
size given in the following Table, spaced 30 inches apavt, 
and connected to the deck plating at top and bottom by 
lugs having the number of rivets in each flange specified in 
the Table :— 


; ; N anee ; ‘ Number 

Breadth, Size of Angle ; 4, | breadth| Size of Angle F 
of Ship. Stiffeners. = in of Ship. Stiffeners. a Lae 
Se ee } 

Feet. | Inches. Feet. Inches. 

24 | 8kx8x«'28| 2 46 | 54x3x°'36| 38 

80 | 4 x3x°30 2 50 6 x3x°38 3 
86 | 45x8x'32 | 3 54 | 64x3x'40} 4 

42 | 5 x8x'34! 8 | 58° | 7 x3x-42| 4 

and above 


6. Deckhouses.—(a) All deckhouses on upper decks, 
or on decks of superstructures, are to be of sufficient 
strength and, where the length of the deckhouse exceeds 
10 per cent of the length of the vessel, plans showing 
the scantlings and arrangements are to be submitted for 
approval. 
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(6) The sides and ends of large deckhouses are to be 
supported by partial bulkheads and web frames, together 
with intermediate vertical stiffeners. It is recommended 
that the spacing of the partial bulkheads, or webs, is 
not to exceed 30 feet, and, where possible, these are to be 
fitted above the structural bulkheads of the vessel. 

Web frames should also be fitted, where possible, at the 
sides of large doors. 

(c) Care is to be taken, as far as possible, to minimise 
the effects of all discontinuities in the structure of deckhouses 
and it is recommended that continuous coamings should be 
fitted below and above doors and other openings, and 
that the corners of all openings cut in the sides of deck- 
houses should be well rounded. 

(d) The tops of the deckhouses are to be efficiently 
supported by beams of suitable scantlings, and it is recom- 
mended that beams should, as far as possible, be fitted in 
line with the side stiffeners and be connected to them by 
bracket knees. In all vessels exceeding 300 feet in length 
where the top of the house forms the weather deck above 
passenger accommodation the beams are to be completely 
plated over the accommodation. 

(e) The deckhouse sides are to be additionally stiffened 
in way of boats and the decks strengthened in way of the 
davits. 


RAISED QUARTER DECKS. 


Section 28. 1. Scantlings.—(a) In vessels of the 
raised quarter deck type the scantling numerals and moulded 
depth are to be taken to the upper deck. 

(b) The scantlings and arrangements of the side framing 
in way of the raised quarter deck are to be determined by 
the moulded depth of the vessel taken to the upper deck in 
association with the framing depth (d) taken in way of 
the raised quarter deck. 

(c) The scantlings of the raised quarter deck stringer 
and plating, sheerstrake and strake below, are to be as 
required by the Tables for a vessel having a longitudinal 
numeral calculated as in paragraph (a) in association with 
a proportion of length to depth taken to the raised quarter 
deck. 


2. Break Bulkhead.—The front or break bulkhead of 
the raised quarter deck is to have the thickness of the 
plating required for bridge front bulkheads, and is to be 
efficiently stiffened. 

3. Strengthening at Break—(a) The upper deck 
stringer plate is to extend abaft the break about four frame 


spaces, and the raised quarter deck stringer plate is to be 
extended about three frame spaces forward of the break; 
the bridge stringer is also to be extended abaft the break. 


(b) In vessels which require a steel deck or part steel 
deck, the upper deck plating is to scarph the raised quarter 
deck for a length of two to three frame spaces according to 
the size and proportions of the vessel, and the upper deck 
stringer plate is to extend two or three frame spaces abaft 
the deck plating. 


(c) Sufficient diaphragm plates are to be fitted, of the 
thickness of the break bulkhead plating, to connect the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and are to be stiffened by an angle on the 
after edge and vertical stiffeners where necessary. 


(d) The upper deck sheerstrake is to be increased in 
thickness and is to be extended for a reasonable distance 
abaft the break. In the case of a raised quarter deck con- 
nected to a long bridge the raised quarter deck sheerstrake 
is to be increased in thickness, and the bulwark plates of 
the raised quarter deck adjoining the bridge side plating are 
also to be increased in thickness. 


CRUISER STERNS. 


Section 24. 1. Length—Where vessels have 
cruiser sterns, the length ([_) of the vessel is to be measured 
in the manner required by Section 3, clause 1. 


2. Framing.—(a) The frames abaft the after perpen- 
dicular are to be spaced 24 inches apart, and are to be of the 
size required for bulb angle frames in peaks, and are to 
extend to the strength deck. 

(b) Floor plates are to be of a reasonable depth, depend- 
ing upon the form of the vessel, and are to be supported at 
the centre line by an intercostal girder. 

(c) Additional stiffening in the form of web frames and 
longitudinal girders is to be provided as may be necessary. 


3. Beams.—Beams are to have the scantlings required 
by the Rules for the respective decks. 


4, Plating.—The plating round the cruiser stern is to 
be of the thickness required by Tables 18 and 19 for side 
shell plating at ends. The riveting of the landing edges and 
butts is to be the same as that of the corresponding strakes 
of shell plating at ends, but the edges and butts are not to 
be less than double riveted up to the strength deck. 


5. Pillaring.—Pillaring arrangements are to be fitted 
to the satisfaction of the Surveyors. 
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HATCHWAYS AND DECK OPENINGS. 


Section 25. 1. Height of Coamings. — The 
minimum height of coamings above decks is to be as follows :— 
On upper decks, except as qualified 
below, and on raised quarter decks, 
where exposed to weather ... 24 inches. 

On upper decks of 


Complete Super- | When within } 
structure vessels of the vessel’s 
length from 


the stem ... 24 ,, 


having tonnage 
openings, and on 
decks of super- 
structures where} When aft of the 

exposed to the above -- DS» 


weather 


On decks inside superstructures the open- 
ings in the latter having no means 
of closing ... = ang Sai (RG oo as 


On decks inside superstructures the open- 
ings in the latter being closed by 
strong hinged wood doors or wooden 
shifting boards fitted in channels or 
equivalent ... me AE Seon yo earas 


On decks below the upper deck, or within an intact 
superstructure, the coaming plates need not 
extend above the deck, but in such cases an 
angle coaming is to be fitted round these 
hatchways; all openings in decks are required 
to be framed. 


2. Thickness of Coamings.—(a) In hatchways on 
the upper deck or on superstructure decks where exposed 
to the weather, the side and end coamings are to be not less 
than *44 inch in thickness in vessels exceeding 200 feet in 
length. For vessels 100 feet long, the coamings are to be 
‘36 inch in thickness, and for vessels of intermediate length 
the thickness may be obtained by interpolation. 


(>) In hatchways below the upper deck, or within 
an intact superstructure, the side and end coamings are 
not to be less than ‘40 inch in thickness. 


3. Construction of Coamings.—(a) Angles connecting 
coamings and deck plating are to be of the thickness of the 
coamings to which they are attached, and where a wood deck 
is fitted, the vertical flange is to extend half-an-inch above 
such deck. 


The angles connecting the side and end coamings are 
to be of the thickness of the coamings. 


(6) Hatchway coamings, which are required by 
clause 1 of this Section to extend above the deck, are 
to be caulked and made watertight, and the angles connect- 
ing these hatchway coamings to the deck plating are to be 
turned or welded at the corners. 


(c) The side coamings of all hatchways are to extend 
to the lower edge of the beams. 


(d) Hatchway side coamings, which are 24 inches or 
more in height above the deck, and which are above 10 feet 
in length, are to be stiffened by horizontal bulb angles, not 
less than 7 inches in depth, fitted near their upper edges. 


Where hatchways exceed 10 feet in breadth, the end 
coamings are to be similarly strengthened, or be made 
equivalent thereto, unless the end coamings are adequately 
protected by the deck erections. 


Where the length or the breadth of the hatchway 
exceeds 15 feet, additional support is to be afforded by 
fitting brackets or stays from the bulb angle to the deck 
ab intervals of not more than 10 feet. Where the coamings 
are 36 inches in height and above, plans shewing the 
construction are to be submitted for approval. 


(e) Where the pillars abreast the hatchways are spaced 
more than 4 frame spaces apart, or where the line of pillars 
at sides of hatchways is more than 18 inches from the 
coamings, the coamings will require to be made sufficiently 
strong as a girder to support the deck load, and plans 
of such cases are to be submitted for approval, (See 
Section 16). 


4, Hatchway Beams.—(a) Hatchway beams and fore 
and afters are to be of the sizes given in Table 386A, 
and are to be so spaced that the unsupported length of 
the hatch covers does not exceed 4 feet 6 inches in all 
hatchways, except in the following cases—(1) hatchways 
on weather decks where the height of the coaming permitted 
by clause 1 is 18 inches, and (2) hatchways in spaces fitted 
exclusively for the accommodation of passengers—where 
they may be of the sizes given in Table 86B, and so 
spaced that the unsupported length of hatch covers does 
not exceed 5 feet 6 inches. 


In cases in which it is desired to adopt a wider spacing 
of beams, the thickness of the covers is to be suitably 
increased. 
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In no case are hatchway beams to be more than 10 feet 
apart. 


(b) Where the height of ’tween decks exceeds 8 feet 
6 inches the scantlings of the hatchway beams and covers 
are to be suitably increased. 


(c) The web plate beams are to be stiffened at their 
upper and lower edges by double angles, as required by 
Tables A and B, the angles at the upper edges are to extend 
to the extreme ends in all cases, and are not to be recessed 
to form bearers where fore and afters are fitted. 


The ends of the web plates are to be flushed up on each 
side by doubling plates, having the same thickness as the 
angle mountings, and at least 7 inches wide. 


Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 


(@) Steel fore and afters are to have angle mountings 
at the upper edges, as required by Table 36, and these 
mountings are to extend to the extreme ends in all cases. 


Bearing pieces of heavy angle bar are to be fitted on 
the lower edge in way of each hatchway beam which they 
cross. 


(e) Wood fore and afters are to be of pitch pine, or 
other wood of not less hardness and strength, free from 
defects, and are to be cut from the solid wood. Steel shoes, 
at least 7 x *5 inches are to be fitted at each end of wood 
fore and afters, and plate bearing pieces, at least 9 x ‘5 
inches, in way of each hatchway beam which they cross. 


5. Carriers.—(a) All hatchway beams and fore and 
afters are to be efficiently supported at their ends by steel 
carriers, with a length of bearing of not less than 3 inches ; they 
are to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle 
bars they are to be not less than *50 inch in thickness, and 
one bar of each carrier is to extend at least to the level 
of the deck. 


(b) Where the carriers adopted are of a form such as will 
not permit them to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 


(c) Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore 
and afters in position. 


(d) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two @ inch rivets. 


6 Hatch Covers.—Hatch covers are to be fitted to the 
hatchways in way of all laid decks. They are to be solid and 
not less than 24 inches in thickness, except those on non- 
exposed hatchways, which may be of grating of sufficient 
strength. 

Where it is desired to adopt a wider spacing of beams 
than provided in clause 4, the thickness of the covers 
is to be inoreased, and is not to be less than 3 inches 
where the beam spacing is 6 feet in the case of hatchways 
whose scantlings are determined under Table A. 


7. Hatch Rests—Hatch rests are to be at least 
24 inches wide, where fore and afters are fitted, and, where 
necessary, the hatch rests are to be bevelled, so as to 
provide bearing surface of not less than that width. Where 
no fore and afters are fitted, the hatch rests on the end 
coamings are to be at least 3 inches wide. 


8. Cleats, Battens, and Tarpaulins.—Cleats, not more 
than 2 feet apart centre to centre, are to be fitted to the 
coamings of all hatchways on or above the upper decks, 
unless such hatchways are within an intact superstructure ; 
the end cleats are to be placed not more than 6 inches from 
the hatchway corners. They are to be of strong section, at 
least 24 inches wide, and are to be attached by not less than 
two rivets. 


The battens, wedges, and tarpaulins, are to be efficient 
for their purpose and in good condition. 


9. Bunker, Trimming, and Escape Hatchways.—The 
minimum heights of coamings of these hatchways are to be 
in accordance with clause 1, and covers, beams, and 
battening down arrangements as effective as those required 
for cargo hatchways are to be fitted. 

If the deck beams in way of these openings are cut, 
fore and aft coaming plates are to be fitted to take the 
beam ends. 


10. Flush Bunker Scuttles may be fitted in positions 
which are always accessible on decks inside superstructures, 
when the openings in the latter are closed by strong hinged 
wood doors, or wooden shifting boards fitted in channels ; 
they are to be of steel and of the screw-down type. 


11. Trunked Hatchways—Where hatchways are 
tranked through one or more ’tween decks, and the hatch- 
way beams and covers are dispensed with at the intermediate 
decks, the hatchway beams, fore and afters, coamings and 
deck immediately below the trunk are to be adequately 
strengthened, and in such cases plans are to be submitted 
for approval. 
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Where the trunkways are intended to take the place of 
tween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 


12. Companions.—Companions on exposed decks should 
be of steel and be securely riveted to the deck. 


13. Mast Holes.—In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to the 
beams, of not less thickness than is required for stringer 
plate amidships, and of not less width than three times the 
diameter of the mast. 


VENTILATORS TO CARGO SPACES. 


Section 26. 1. Number and Size.—lIt is recom- 
mended that ventilators sufficient in number and size be 
efficiently fitted to weather decks of all vessels. 


2. Ventilator Coamings.—(~) Where exposed to the 
weather the minimum height of coamings is to be 36 inches 
on upper decks, except as qualified below, and on raised 
quarter decks. On upper decks of Complete Superstructure 
vessels having tonnage openings and on decks of super- 
structures, the minimum height of coaming is to be 
30 inches except on superstructure decks within }th of 
the vessel’s length from stem where the height is to be 
36 inches. 


If ventilator coamings are fitted of a greater height 
than 36 inches and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck. 


b) Thescantlings of the coamings and their attachment 
f=) t=} 
to the deck are to be in accordance with the following 
Tables :— 


VENTILATOR COAMINGS. 
Internal Diameter of Ventilator Coaming Deck 
Coaming. Plate. Bar. 
Inches. ; 

6 and not exceeding 9 “30 3 x3 x'36 
Above 9 5 “4 12 *82 3°X 8 <"38 
Eee ie a" es 16 36 34 x 34 x ‘44 
5006. . FS 18 | °38 34x 34x ‘44 
ye is 40 34 x 34 x “44 


ATTACHMENT TO DECK. 
* No. of No. of 
Internal Dis. Dia. of Rivets in Rivets in 
of Ventilator ° ‘ 
Coanin Rivet. vertical horizontal 
g. 
flange. flange. 
Inches. Inches. De 
12 3 j hi 15 
li 3 12 16 
14 5 © 8 18 
15 i 14 19 
Z 7 
| 16 5 14 20 
17 z 185) 21 
18 4 15 22 
19 a 16 28 
20 Z 18 25 


In ventilators less than 12 inches in diameter the rivets 
are to be } inch diameter, spaced 4 diameters, centre to 
centre. 


(c) A steel ring is to be riveted to the outside of the 
coaming to provide a proper bearing for the cowl, and the - 
housing is to be equal to the diameter of the ventilator but 
need not exceed 15 inches. 


(¢d) On unsheathed decks the coaming is to be riveted 
to the deck plating. 


(e) In cases where a steel deck is sheathed with wood 
the coaming is to be riveted direct to the steel deck, and the 
vertical flange of the bar is to extend at least half an inch 
above the wood sheathing, except in the case of ventilators 
to accommodation spaces which are 9 ins. in diameter and 
under, when the coamings may be bolted through the wood 
sheathing to the deck plating underneath. 


3. Stiffening of Deck below Ventilators.—(~) Where 
the thickness of the deck plating is less than *40 inch, a 
doubling plate of a length and breadth not less than twice 
the diameter of the ventilator, and not less than *30 inch in 
thickness is to be fitted, or other suitable stiffening is to be 
fitted in lieu of this local doubling. Where there is no steel 
deck fitted, a plate of breadth equal to twice the diameter 
of the ventilator, and *40 inch thick is to be riveted to the 
deck beams to take the coaming angle. 


(b) Where beams are fitted on alternate frames and the 
ventilator is over 12 inches in diameter, an efficient fore and 
aft angle bar strongly connected to the beams is to be fitted 
on each side of the ventilator coaming. 
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4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unshipped. 


5. Mushroom and Gooseneck.—Such ventilators when 
fitted to accommodation spaces are to be substantially con- 
structed and efficiently bolted to the deck plating. 


6. Scuttles in Topsides—When scuttles are fitted in 
the topsides of vessels below the upper deck, strong covers, 
efficiently fitted, are to be provided to the approval of the 
Surveyors. 


7. Alternative arrangements.—Should the owners 
desire it, other arrangements proportionate to those pre- 
scribed in this Section may be adopted. 


ENGINE AND BOILER SPACE. 


Section 27. 1. Engine and Boiler Bearers.— 
(a) Engine and boiler bearers are to be of substantial 
construction and are to be efficiently supported by brackets, 
both longitudinally and transversely, 


(¥) Where engines are bolted direct to the inner bottom, 
the thickness of the plating under the engines is to be 
suitably increased, 


(c) In single bottom vessels the floors in the engine 
space are to be increased in depth. 


(d) In all vessels additional fore and aft girders are 
to be fitted in way of the engine seating and thrust 
block seating and are to be attached to the shell. 


(e) Where it is intended to fit engines of special type or 
of greater power than in ordinary cargo carrying steamers, 
the engine seating is to be proportionately increased, and 
plans are to be submitted for approval. 


2. Additional Strengthening in Machinery Space — 
Additional transverse strengthening by means of web frames 
and strong beams, or otherwise, is to be provided in the 
machinery space. 


3. Clearance between Bulkheads and Boilers.—Coal 
bunker bulkheads are to be kept well clear of boilers and 
uptakes, Where the boiler room bulkhead is recessed for a 
boiler, the recess is to be of a size sufficient to provide space 
all round the boiler for proper access. 


To afford protection against the heat from the boiler, 
the roof of the recess is to be not less than 4 feet clear of the 
top of the boiler, the space between the bunker or hold 
bulkhead plating and the uptake is to be not less than 18 
inches, and a baffle plate is to be fixed between the uptake 
and the bulkhead, or other efficient means are to be provided, 


Wood lining is to be fitted on the hold side of the 
bulkhead plating, with an air space between it and the 
plating. 


4. Protection of Deck under Donkey Boilers.—Where 
donkey boilers are placed on the decks of vessels the deck 
underneath is to be increased *10 inch in thickness, and is to 
be protected by being covered with firebrick or cement not 
less than 2 inches in thickness. A similar increase in 
thickness and means of protection are to be fitted to decks 
on which fires may be drawn from any donkey boiler. 


ENGINE AND BOILER OPENINGS. 


Section 28. 1. Extent and Construction of 
Machinery Casings.—(~) Engine and boiler openings on 
the weather deck are to be protected by properly framed 
casings of substantial construction. 


(b) The minimum height of casings on upper decks, 
except as qualified below, and on raised quarter decks where 
exposed to the weather, is to be 6 feet in vessels not 
exceeding 270 feet in length, and 7 feet 6 inches in vessels 
350 feet in length and above. 


(c) On upper decks of Complete Superstructure vessels 
having tonnage openings, and on decks of superstructures 
where exposed to the weather, the height of the casing 
is not to be less than 4 feet. 


(d) The engine and boiler openings should be made as 
small as practicable, and as many cross ties as possible are to 
be fitted at each deck. The tops of the side casings are to 
be efficiently connected by beams and plating. 


(e) The thickness of the casings, where exposed, is not 
to be less than *34 inch in the case of vessels referred to in 
paragraph (/) above, and *30 inch for vessels included in 
paragraph (c): the coaming plates are to be ‘04 inch thicker 
than the remainder. 


RULES FOR STEEL SHIPS. a3 


(f) For casings 7 feet 6 inches in height, the stiffeners 
are to be spaced 30 inches apart, and are to be 44 x 8 x°30 
inches angle bar for the vessels referred to in paragraph (d) 
and 3 x 3 x ‘30 inches angle for those in paragraph (). 


2. Trunk Casings.—Where the engine and_ boiler 
openings in the ’tween decks are enclosed by trunk casings, 
they are to have ‘26 inch plating and *30 inch coamings 
and are to be suitably stiffened. Where the casings form the 
boundary of coal bunkers, the requirements of Section 21 are 
to be complied with, 


3. Skylights and Gratings.—Engine room skylights 
are to be substantially constructed, and are to be securely 
bolted or riveted to the coamings. 


Grating openings over stokehold are to be protected by 
hinged plate covers. 


FREEING PORTS AND SCUPPERS. 


Section 29. 1. Freeing Ports—(v) Where weather 
decks are enclosed by bulwarks, ample provision is to be 
made for rapidly freeing the decks from large quantities of 
water, 


(>) The area of the openings provided for this purpose 
in each bulwark is not to be less than 10 per cent of the 
area obtained by multiplying the length of the bulwark by 
its mean height in feet, or by five feet if the bulwarks are 
of a greater height. 


(c) All such openings in bulwarks are to be protected 
by rails or bars spaced not more than 9 inches apart. If 
hinged doors are also fitted over the openings, their hinges 
are to have brass pins and there are not to be any fittings for 
keeping the doors closed, 


2. Scuppers.—(@) Scuppers sufficient in numbér and 
size to provide thoroughly effective drainage are to be fitted 
in all decks. ° 


(v) Where the weather deck stringer angle is cut in 
way of scuppers, a compensating bar is to be fitted below 
the stringer plate. 


(¢) The scupper pipes from permanently enclosed tween 
decks are to be led to the bilges. Scupper pipes from 
superstructures having temporary closing appliances are to 
be led overboard. 


3. Storm Valves.—Where soil or scupper pipes are 
attached to the outside plating below or near the load water 
line, non-return storm valves are to be fitted in substantial 
metal castings other than cast iron. The lower length of 
pipe is to be of galvanised iron or steel of substantial 
thickness, not less than standard steam pipe quality. 


4. Protection of Pipes in Holds and Bunkers.— 
Where passing through cargo or bunker spaces, the pipes are 
to be protected by a substantial casing which is to be of 
steel in coal bunkers. 


RIVETING. 


Section 80, 1. Arrangement of Rivets—(a) The 
size and spacing of the rivets in the various parts of the 
structure are to be in accordance with the requirements of 
Tables 38 to 40. 

The diameter of the rivet is to be regulated in general 
by the greater thickness of the parts to be connected, but 
where the difference is considerable, special consideration 
will be given. 

(4) Chain riveting is to be adopted for the butts of 
shell plating and for double and treble riveted joints, 
except for the connections to bar keel, stem, and sternpost. 


2. Form of Rivet.—Rivets are to be increased in size 
under their heads in order to fill the rivet holes properly. 
Pan-headed rivets are to be of the form shown in Table 39, 
except where the holes have been drilled. 


3. Countersinking.—(7) The rivet holes in the plating 
of the shell, weather decks, inner bottom and bulkheads of 
peak tanks and deep tanks, are to be countersunk. 

(b) The countersinking of the rivet holes is to extend 
through the whole thickness of the plate or angle where the 
thickness does not exceed *50 inch. Above this thickness 
the countersinking is to extend through nine-tenths the 
thickness of the plate. 

(c) Two suitable angles of countersink are to be 
provided, one for plates whose thickness does not exceed 
*50 inch and a smaller angle for plates exceeding this 
thickness. 

4, Spacing of Rows of Rivets.—(~) The breadths of 
butt straps, end laps, and edge laps, are to be in accordance 
with the requirements of Table 38. 

(b) Rivets are to be kept sufficiently clear of edges of 
material and of each other, and the distance from the centre 
of rivet hole to the edges of plating, butt straps, end laps, 
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or angle bars, is not to be less than one-and-a-half rivet 
diameters. 


The distance between the centres of consecutive rows 
of rivets is to be two-and-a-half rivet diameters for edge 
laps: three rivet diameters for butt straps; three-and-a-half 
diameters in end laps. 


5. Rivets in Seams of Shell Plating.—(v) The 
riveting of the seams of shell plating is to be as required by 
Table 40. 


(b) In vessels above 500 feet in length an additional 
pair of rivets is to be fitted in each frame space in three 
seams at about one-half the depth of the vessel for 
one-fourth of the vessel’s length in the fore and after 
bodies. The actual position of this additional riveting 
is to depend on the arrangement of the shell plating and the 
special design of the vessel in each case. In vessels above 
525 feet in length one of the above seams, and in vessels 
above 550 feet in length two of the above seams, are to be 
treble riveted, the remaining seams or seam to be additionally 
riveted. Where the length of the vessel exceeds 600 feet 
the three seams are to be treble riveted. 


Each case requiring this additional riveting is to be 
submitted for the approval of the Committee. 


(c) In single riveted seams one frame rivet is to be 
fitted through the seams at each frame. 


In double riveted seams one frame rivet is to be 
fitted through the seams at each frame, except where the 
frames or edges of the plating are joggled when two rivets 
are to be fitted. 


In treble riveted seams two frame rivets (the upper and 
lower) are to be fitted through the seams at each frame. 


6. Spacing of Rivets.—(q) All butt straps and end 
laps are to have complete rows of rivets. 


(>) The rivets attaching the shell plating to the 
frames are to be spaced 7 diameters apart, from centre to 
centre, but where the rule frame spacing is above 30 inches, 
the rivets are to be spaced not more than 6 diameters 
apart. 

(¢) Where the framing consists of an ordinary frame and 
reverse bar as provided for in Tables 2, 3 and 4, the rivets 
attaching the reversed bars to the frames are to have the 
same spacing as the rivets through the frames and shell 
plating. 


(d) In deep tanks and in fore and after peak tanks, the 
rivets through the frames and shell plating are to be 
spaced not more than 5} diameters apart from centre to 
centre. 


(e) Forward of the three-fifths length the rivets in 
both flanges of the frame angles connecting the floors to the 
shell plating are to be spaced not more than 5} diameters 
apart from centre to centre. 


(f) At the stem, sternframe, and bar keel, rivets are to 
be } of an inch larger in diameter than required for the 
thickness of the plating, but need not in any case exceed 
11 inches in diameter, and are to be spaced 5 diameters 
apart from centre to centre. In single screw steamers above 
350 feet in length, the after lengths of the shell plating are 
to be connected to the portion of the stern frame below the 
boss with three rows of rivets. 


(7) In the after peak, the rivets connecting the frames 
to the floors and cross ties are to be spaced not more than 
five diameters apart from centre to centre. 


7. Butt Straps.—Where single butt straps are fitted, 
the straps are to be 25 per cent thicker than the plates to 
be connected. Where double straps ate fitted, the thickness 
of the countersunk strap is to be 70 per cent, and the 
thickness of the strap on the opposite side 60 per cent of 
the thickness of the connected plates. 


8. Connection of Longitudinal Angles between 
Frames.—The number of rivets between frames in each 
flange of the angle bars connecting stringer plates and 
intercostal plates to the shell plating is to be in accordance 
with the following Table :— 


| Rule Frame Spacing Numba ot 
: er ae tye | 
Not exceeding 26 inches 4 
astasaids S0dalt 5 
“ oO a) ag 
™ ee eee 7 | 


9. Breadths of Flanges of Bars.——The breadths of 
the flanges of connecting angles are to be not less than 
four times the diameter of the rivet, for rivets up to 3 inch 
in diameter, and three and one-half times for rivets one inch 
and over in diameter. 
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10. General—The riveting requirements in various 
parts of the structure are to comply with the regulations 
indicated by the following references :— 


(a) Framing.—Section 6, clause 7. 


(>) Straps of Web Frame and Side Stringer Face 
Bars.—Section 7, clause 2. 


(c) Tank Side Brackets.—Section 10, clause 8. 
(d) Bottom Forward.—Section 11, clause 4. 

(e) Wider Frame Spacing.—Section 14, clause Y. 
(/) Beam Knees.—Section 15, clause 3. 


(y) Half Beams to Coaming Plates.—Section 15, 
clause 3. 


(4) Pillars and Girders.—Section 16, clause 6. 
(‘) Bulkheads.—Section 17, clause 7. 

(/) Shaft Tunnels.—Section 18, clause 5. 

(k) Deep Tanks.—Section 19, clause 10. 

(/) Oil Fuel Bunkers.—Section 20, clause 8. 

(m) Detached Superstructures.—Section 22, clause 1. 


(n) Ventilators —Section 26, clause 2. 


CEILING AND CARGO BATTENS. 


Section 31. 1. Ceiling.—(a) Insingle bottom vessels 
close ceiling is to be fitted from the centre keelson to the 
upper part of the bilges. The ceiling is to be made in 
hatches as far as practicable, but when not so arranged is to 
be fastened to the reversed frames in such a manner as to 
permit easy access for the purpose of survey, or for cleaning 
and painting. 


(6) In vessels having double bottoms, ceiling is to be 
laid over the limbers at the bilges and under the hatchways. 
The ceiling at the limbers is to be readily removable for 
inspection of the bilges. Ceiling may be omitted under the 
hatchway provided the inner bottom plating is increased *08 
inch in thickness in way of the hatchways. 


(c) Where the cargo is intended to be discharged by 
grabs or similar mechanical appliances, it is recommended 
that the ceiling be doubled or the inner bottom plating 
be increased *20 inch in thickness. 


(d) Where the covers or fittings of the manholes of the 
inner bottom in cargo holds project above the tank top, they 


are to be protected by an angle coaming around each 
manhole, fitted with a hatch either of wood or steel. 


(e) If the ceiling be laid on the top of the plating, it 
is to be embedded in a substantial composition such as 
Stockholm tar and cement. If the ceiling be not so 
embedded, it is to be laid on battens 14 inches thick to 
permit the drainage water to pass to the wells or bilges. 


(f) The thickness of the wood ceiling is to be not less 
than 2} inches in vessels exceeding 200 feet in length and 
2 inches in all smaller vessels. 


(y) The requirements regarding ceiling over double 
bottom compartments in which oil fuel is carried are set 
forth in Section 35, clause 6. 


2. Cargo Battens in Cargo Spaces.—(a) Cargo battens 
are to be fitted above the upper part of the bilge and in the 
*tween decks of all types of vessels and in permanently 
enclosed spaces in bridges, poops, and other deck superstruc- 
tures. Cargo battens may be dispensed with in spaces 
exclusively intended for carrying coal or other non-perishable 
cargoes. 


(%) Cargo battens should be 2 inches in thickness, and 
the clear spacing between adjacent rows is not to exceed 
9 inches. 


(c) Where cargo battens are dispensed with, the 
certificate of classification will be endorsed “Cargo battens 
not fitted,” and this notation will also be printed in the 
Register Book. 


CEMENTING AND PAINTING. 


Section 82. 1. Cementing.—(a) In single bottom 
vessels the frames and plating of the bottom to the upper 
parts of the bilges are to be efficiently covered with Portland 
or other approved cement, which may be mixed with sand or 
other material to form a suitable composition. Care is to be 
taken to have a proper thickness of cement at the edges, and 
to keep the watercourses clear all fore and aft. 


(b) In double bottom vessels the frames and plating of 
the bottom are to be efficiently cemented in the tanks under 
the boiler room, Elsewhere inside the double bottom, 
cement may be dispensed with, with the exception of fillets 
at the seams and butts of the shell plating. 


In all cases the plating at the bilges is to be efficiently 
cemented, 


(c) Where asphalt, enamel cement, or similar com- 
positions are to be used, the same is to be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 


(d) Cementing may be dispensed with in the case of 
double bottoms intended solely for the carriage of oil fuel. 


2. Painting.—(qa) All steel and iron work, not covered 
with cement, should receive at least two coats of paint of 
suitable composition, Previous to the painting, the surface 
of the steel and iron is to be thoroughly cleaned, and the 
painting of external steelwork should be delayed as long as 


possible. 


(b) If desired by the Owners, cement washing may be 
adopted inside of double bottom tanks instead of painting. 


STEERING GEAR. 


Section 38. 1. Steering Gear.—(a) Vessels not 
greater than 250 feet in length are to be fitted with at least 
one steering gear (which may be actuated mechanically or 
by hand) and also a spare tiller. 


(b) Vessels over 250 feet in length are to be fitted with 
two independent steering gears, one of which is to be 
a steam (or other power operated) gear ; the other independent 
steering gear may be dispensed with, provided :— 


(1) A spare tiller, of strength equivalent to that 
given in Table 45 for a keyed tiller, is supplied, or 


(2) The main tiller is increased 50 per cent in 
strength above that given in Table 45 for a keyed tiller, or 


(3) A loose quadrant is fitted in combination with 
the main tiller; keyways are cut out in the quadrantand 
rudderhead to enable the quadrant to be secured to the 
rudder head in case of emergency ; and the strength of 
the quadrant is equivalent to that given in Table 45 
for a keyed quadrant, 


(4) In each case, an arrangement of blocks and 
tackle (or other suitable alternative) is fitted on the ship 
to the satisfaction of the Surveyor, as an additional and 
precautionary means of steering. 


2. Scantlings—(a) The scantlings of tillers and quad- 
rants are to be as given in Table 45. Quadrants and tillers 
are to be well shrunk on or bolted to the rudder head 
in addition to being secured by a key of suitable size. 
The area of the arms at ends may be one-third of the 
area given in the Tables, and where a quadrant tiller 1s 
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not keyed to the rudder head, the area of the arms of the 
quadrant may be of these reduced dimensions throughout 
their length. Where cast steel tillers are fitted the scantlings 
are to be equivalent to those given in the Table. 

(>) The diameters of steering chains or rods and the 
corresponding radii of quadrant tillers are given in Table 45. 
Where the radius of the quadrant or length of tiller adopted 
differs from that given in the Table, the diameter of steering 
chain is to be calculated from the following formula :— 


DP 


where d = diameter of chain in inches, 

D = diameter of rudder head in inches. 

R = radius of quadrant or length of tiller at the centre 
of the chain in inches. 

(c) All steering chains are to be tested at a recognized 
proving house and the certificates are to be produced. 

(d) The scantlings of the blocks, tackle, leads and wires 
for the alternative means of steering are to be adequate for 
the purpose intended and are to be submitted for approval. 


3. Power of Engine.—The power of the steering engine 
is to be such that the rudder can be put from hardover to 
hardover in 30 seconds while the vessel is going ahead at full 
sea speed, 

4. Rudder Stops.—Suitable stops for the rudder should 
be securely fastened to the deck in way of the tiller or quad- 
rant tiller. The stops of the steering engine are to be fitted 
at a smaller angle of helm than the rudder stops. 


5. Locking and Brake Gear.—An efficient locking 
arrangement is to be fitted to keep the rudder steady when 
a change of gear is required. 

6. Protection of Steering Gear.—In steamers above 
250 feet in length, not having full poops, the after steering 
wheel and gear are to be protected by a substantially con- 
structed steel house. 

7. Springs.—Springs or buffers are to be fitted to all 
power operated steering gears. 

8. Leads of Steering Chains.—(q) The leads of the 
steering chains are to be as direct as possible and sharp bends 
are to be avoided. 

(b) The diameters of leading block sheaves, measured 
at the centre of the chain, are not to be less than sixteen 
times the diameter of the steering chains, and the pins of the 
sheaves are not to be less than twice the diameter of the 


chains. 
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PUMPING ARRANGEMENTS. 


Section 34. 1. General—tIn steam vessels the 
pumping arrangements according to the division of holds, 
rise of floor and other conditions are to be as follows, and 
plans of these arrangements are to be submitted for approval. 


2. Hold and Tank Drainage.—(a) All steam vessels 
are to be provided with efficient pumping plant, having the 
suctions and means for drainage so arranged that any water 
which may enter any compartment of the ship, or any water- 
tight section of any compartment, can be pumped out through 
at least one suction when the vessel is on an even keel, and 
is either upright or has a list of five degrees. Wing suctions 
will not be required in narrow compartments at the ends of 
the vessel. 


(b) Where close ceiling is fitted over the bilges, arrange- 
ments are to be made whereby water in a hold compartment 
may find its way to the suction pipes. 


(c) Efficient means are to be provided for draining water 
from insulated chambers. (See Section 3, clause 10, Rules 
for Refrigerating Machinery and Appliances). 


(ad) Where the inner bottom plating extends to the ship’s 
side the bilge suctions may be placed either in a well the full 
width of the double bottom, or in wells placed at the wings 
and also at the centre line if the top plating has inverse 
camber. 


The latter wells are to be formed of steel plates and the 
capacity of each well is not to be less than six cubic feet. 

Steel bilge hats of reasonable capacity may be used where 
the spaces to be drained are of small dimensions. 

(e) Where access manholes to bilge wells are necessary, 
they are to he fitted as near to the suction strums as 
practicable. 


8. Engine and Boiler Space Drainage.—(w~) Where 
the engine and boiler spaces are common and there is no 
double bottom, and the rise of floor is not less than 5°, one 
centre main bilge line and one donkey pump direct suction 
are to be fitted; but, if the rise of floor is less than 5°, 
additional main line bilge suctions are to be fitted at the 
wings. 

(>) Where the engine and boiler spaces are common and 
the double bottom extends the full length of the space, 
forming bilges at the wings, two power pump suctions (one 
of which may be a donkey pump direct suction) are to be 
fitted to the bilge on each side. Where the inner bottom 
plating extends to the ship’s side three main bilge line suctions 
and a donkey pump direct suction are to be fitted, either in 


a well the full width of the double bottom or in wells, placed 
ab the wings and also at the centre line where the top plating 
has inverse camber. 


(c) Where the engine and boiler spaces are separate the 
number and position of the main bilge line suctions are to be 
the same as in cargo holds. In addition to the main bilge 
line suctions in the engine room a donkey pump direct 
suction is to be fitted, 


(d) The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two thirds that of the sea inlet. 


(e) The number of power driven bilge pumps is to be in 
accordance with the requirements of Section 4 of the Engine 
and Boiler Rules; but, in lieu of the bilge pump direct 
suction to the engine room referred to in clause 5 of that 
Section, a steam ejector suction of the same bore may be 
fitted. 


4, Fore and After Peak Drainage——(a) Where the 
peaks are fitted as water ballast tanks, a separate power 
pump suction is to be led to each. Where not used for 
water ballast and a main bilge line suction is not fitted, an 
efficient manual pump is to be fitted in the fore peak. 
Where the after peak is used ag a ballast tank no drain valve 
or drain cock is to be fitted to the bulkhead; but where 
not so used, and where no manual pump or main bilge line 
suction is fitted in it, a drain valve or drain cock is to be 
fitted to the bulkhead to allow water to reach the pumps 
when required. Where either the fore peak tank top flat or 
the chain locker is below the load water line, a manual 
pump or a power pump suction is to be provided. 


(6) Where a suction pipe is led from the engine room to 
the fore peak, it is to be provided with a screw-down valve 
capable of being operated from an accessible position above 
the load water line, the chest being secured to the collision 
bulkhead inside the fore peak. 


5. Tunnel Drainage.—The tunnel well is to be fitted 
with a power pump suction. 


6. Pipe System.—(a) The arrangement of valves and 
their connections are to be such as to prevent the possibility 
of water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
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tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


(b) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 


(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


(d) Bilge suction pipes are not to be carried through 
the double bottom tanks, if, as is generally the case, it is 
possible to avoid doing so. Bilge pipes where they pass 
through deep tanks and are subject to the full pressure due 
to the head of water in the tanks are to be of substantial 
strength and are to be tested, after fitting, to the same 
pressure as the tanks through which they pass. 


(e) All suction pipes are to be efficiently secured in 
position and strapped to prevent lateral movement and are 
to be made in suitable lengths with flanged joints. 


(f) Efficient expansion joints or bends are to be 
provided in each range of pipes and where the connections 
at bulkheads and other structural parts of the vessel are 
made with lead bends the radii of the bends and the distance 
between the axes of the straight parts of the pipe are each 
to be not less than three diameters, and the length of the 
bend is to be at least eight diameters of the pipe.- 


(g) The suctions in machinery spaces are to be led 
from easily accessible mud-boxes placed, whenever practicable, 
above the level of the working floor, with straight tail pipes 
to the bilges, and having covers secured in such a manner as 
to permit of them being expeditiously opened and closed. 
The suction ends in hold spaces are to be enclosed in strum- 
boxes having perforations not more than 3 inch in diameter 
whose combined area is not less than twice that of the 
suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 


(h) Lead pipes are neither to be used within coal 
bunkers nor are they to be attached to bunker bulkheads. 


7. Bilge Pumps.—(a) Each power bilge pump is to be 
arranged to draw water from any hold or machinery 
compartment of the vessel, except where manual pumps 
only are permissible. 

(b) Each independent power pump is to be capable of 
giving a speed of water through the pipes of the largest 


diameter required by the formula (clause 9) of not less than 
400 feet per minute, under ordinary working conditions. 


(c) Manual pumps are at all times to be workable from 
a position above the load water line. 


8. Watertight Bulkhead Fittings—(a) No drain 
valve or drain cock is to be fitted to the collision 
bulkhead. 

(+) No drain valves or drain cocks are to be fitted to 
the engine and boiler room bulkheads, or other watertight 
bulkheads, unless they are arranged so as to be accessible at 
all times and are so geared that they may be shut off from a 
position above the load water line. 

(c) Where owners desire to fit non-return valves to. 
bilge suction pipes in order to decrease the risk of flooding 
after damage, such valves are to be of an. approved pattern. 


(d) All other cocks and valves in connection with bilge 
and ballast suction pipes, unless otherwise specifically 
mentioned in the Rules, are to be fitted in places where they 
are at all times accessible. 

(e) In the case of deep tanks which may be used for 
either water ballast or cargo, provision is to be made for 
blank flanging the water ballast filling and suction pipes 
when the tank is being used for cargo, and for blank 
flanging the bilge suction pipes when the tank is being used 
for water ballast. 

(f) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9. Diameters of Bilge Suction Pipes.—(a) ‘The 
inside diameters of bilge suction pipes, in inches, are to be 
in accordance with the following formula to the nearest 
quarter inch. 


L (B + D) 
J — 2,500. +! 


for main bilge line suctions and direct bilge suctions to 
the pumps ; and 


C(B + D) 
a/ 1,500 +! 


for branch suctions to cargo and machinery spaces, 
where L = length of vessel in feet. 
B = breadth of vessel, in feet. 
D = moulded depth to bulkhead deck, in feet. 
C = length of compartment, in feet. 
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No main suction pipe is, however, to be less than 2 inches 
in bore, and no branch pipe is to be less than 2 inches in 
bore, or need be more than 4 inches in bore. 

(2) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not less than 2} inches inside 
diameter, except in vessels not exceeding 200 feet in length, 
in which case they may be 2 inches diameter. 


10. Air Pipes.—Air pipes are to be fitted at the outboard 
corners of the water ballast tanks at the opposite end of the 
tank to that at which the filling pipes are placed, or at the 
highest part of the tank. 


Air pipes are to be led to above the load water line. 


In the case of tanks which can be pumped up the total 
sectional area of their air pipes is not to be less than the 
area of their respective filling pipes, and their discharge ends 
are to be always open. 


11. Sounding Pipes.—All water spaces and compart- 
ments, except the main engine and boiler compartments, are 
to be provided with straight open-ended sounding pipes, 
which, together with the bilge pipes and air pipes, are 
to be effectively protected where necessary against risk of 
damage from cargo or coal, and a thick steel doubling plate 
is to be securely fixed below each sounding pipe for the rod 
to strike upon. Sounding pipes, including those for the 
double bottoms below machinery spaces, should extend to 
positions at or above the load water line which are at all 


times accessible; but, although such an arrangement is . 


most desirable, it is not insisted upon in reference to double 
bottom tanks intended for water only and situated below 
machinery spaces, provided the ends of the sounding pipes 
are accessible in ordinary circumstances, and are furnished 
either with non-detachable screw caps or with cocks haying 
parallel plugs with permanently secured handles so loaded 
that, on being released, they automatically close the cocks. 


In the case of insulated holds sounding pipes are to be 
provided both above and below the insulation. These 
sounding pipes are to be insulated and not less than 24 inches 
in diameter. (See Section 3, clause 11, Rules for Refrig- 
erating Machinery and Appliances.) 

12. "Tween deck Scupper Pipes.—"T'ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 

13. Vessels Fitted for Burning and Carrying Oil 
Fuel.—The requirements of Section 35 are also to be 
complied with. 

14, Sailing Vessels—The requirements for pumping 
in sailing vessels are set forth in Section 36, clause 9. 


CARRYING AND BURNING OF OIL FUEL. 


Section 35. 1. Record in Register Book.—In 
vessels fitted for burning oil fuel, and having the Society’s 
classification, the following records will be made in the 
Register Book :—* Fitted for oil fuel F.P. above 150° F.” 
in cases in which approval has been given for the use of oil 
with a flash point above 150° Fahrenheit ; and “ Fitted for 
low flash oil fuel”’ in cases in which the approval covers the 
use of oil with a lower flash point than 150° Fahrenheit. 


2. Flash Point.—(a) The following arrangements are 
applicable only to the cases where the oil fuel to be used is 
such that its (close test) flash point, as determined by a 
standard type of flash point apparatus, does not fall below 
150° Fahrenheit. 

(b) For oil fuel with a lower flash point, the arrange- 
ments are to be submitted for special consideration. 


8. Oil Fuel Compartments.—(qa) Oil fuel, having a 
flash point above 150° Fahrenheit, may be carried in 
ordinary cellular double bottoms, either under engines or 
boilers, or under ordinary cargo holds, also in peak tanks or 
in deep tanks or in oil bunkers specially constructed for the 
purpose, 

(b) Holes are not to be cut in the centre girder, except 
in way of the narrow tanks at the ends of the vessel. 
The centre girder need not be caulked or tested. 


(c) The lengths of the compartments are to be sub- 
mitted for approval. 

(d) Peak tanks, deep tanks, bunkers specially con- 
structed for oil fuel, also settling and other service tanks, 
are to be fitted with bulkhead subdivisions or wash plates, 
and are to be strengthened so as to withstand efficiently 
the stresses bronght upon them when only partly filled and 
with the vessel ina seaway. The riveting of the seams and 
butts of the bulkheads and deck plating and the boundary 
bars of these compartments is to be as required by the Rules 
in the case of vessels carrying petroleum in bulk, and the 
scantlings and arrangements are to be submitted for approval. 


(e) Compartments for storing fresh water, either for use 
in boilers or for drinking, should be separated from oil fuel 
compartments by cofferdams to prevent the water from being 
contaminated, and pipes in connection with these compart- 
ments must be separate and distinct from any pipes which 
may be used for oil or oily water. 


4. Testing.-(a@) All double bottom compartments 
intended for carrying oil fuel are to be tested by a head of 
water extending to the upper deck, or by a head sufficient to 

e 2 


60 LLOYD’S REGISTER OF SHIPPING. 


give the maximum pressure which can come upon them in 
practice, whichever is the greater. 


(b) All peak tanks, deep tanks, bunkers, settling tanks, 
and service tanks, specially constructed for carrying oil fuel, 
are to be tested by a head of water equal to 30 per cent of 
the depth of the tank, or 8 feet, whichever is the greater, 
provided the tanks are fitted with overflows or other means 
to prevent a greater pressure than that indicated above. 
Where the tanks are not fitted with overflows or other 
similar devices, they are to be tested by a head sufficient to 
give the maximum pressure which can be experienced in 
practice. In all cases the pressure to which the tanks will 
be subjected is to be indicated on the plans submitted for 
approval. 


5. Drainage.—(a) Efficient means are to be provided 
by wells or gutterways, and sparring or lining, to prevent 
leakage from any of the oil fuel compartments from coming 
into contact with cargo, and to ensure that any such leakage 
shall have free drainage into the limbers or wells. Where 
cargo or coal is carried in a compartment adjacent to an 
oil fuel settling tank, which may be heated, the compartment 
side of the tank is to be insulated to prevent heating of the 
cargo or coal. 

(6) Where there is a possibility of oil leakage from 
bunkers, storage tanks, settling tanks, service tanks, pumps, 
heaters, and other apparatus, suitable gutterways, coffer- 
dams, drip trays, or drip screens, are to be arranged, and 
provision is to be made for draining these. Savealls are to be 
fitted at the furnace mouths to intercept oil escaping from 
the burners. 


6. Ceiling.—(a) Where double bottoms under holds are 
used for carrying oil fuel, ceiling is to be laid on transverse 
battens, leaving at least two inches air space between the 
ceiling and tank top, and permitting free drainage from the 
tank top into the bilges or wells. 


(+) Where the ceiling is omitted, the thickness of 
the inner bottom plating may be as required by the Rules, 
with a minimum of *40 inch at rule spacing, but the seams 
and butts are to be at least double riveted. 


(c) In all cases where oil fuel is carried in the double 
bottom under the engine and boiler spaces, the seams and 
butts of the tank top plating in way of those spaces are to 
be at least double riveted. 


7. Air, Overflow, and Sounding Pipes.—(«) Hach 
oil fuel compartment is to be fitted with one or more air 
pipes, the discharge ends of which are to be led to the open 
air in a situation where no danger will be incurred from the 


issuing oil vapour when the compartment is being filled, 
and each is to be furnished with a wire gauze diaphragm 
which can readily be removed for cleaning or renewal. 


Where no overflow pipes are fitted, the sectional area of 
the air pipes to each compartment is to be not less than that 
of its filling pipe. 

(0) Where overflow pipes are fitted to any oil fuel com- 
partments, they are to have not less sectional area than the 
filling pipes, and are to be so arranged that no oil or vapour 
issuing from them will be a source of danger. 


(c) Each oil fuel compartment is to be provided with a 
suitable means for ascertaining the oil level therein, either 
by sounding pipes or by approved indicating apparatus. 
If sounding pipes are fitted, they are to be led to the 
weather deck, or to an accessible position on a deck above the 
load water line; short sounding pipes may be approved in the 
shaft tunnels or machinery spaces, provided they are fitted 
to close automatically or with lock-up screw caps of approved 
type. Doubling plates are to be fitted under all sounding 
pipes. 

(d) Round gauge glasses are not to be fitted either to 
the oil storage, settling, or service tanks, but suitably 
protected gauges of approved design, having flat glasses of 
substantial thickness, and self-closing cocks or valves, may 
be allowed on settling and service tanks. 


8. Boiler Insulation.—(a) The boilers are to be 
suitably lagged. The clearance spaces between the boilers 
and tops of the double bottom tanks, and between the 
boilers and the sides of the storage tanks or bunkers in 
which oil fuel is carried, are to be adequate for the free 
circulation of air necessary to keep the temperature of the 
stored oil, well below the flash point. 

(6) Where water tube boilers are installed, it is 
recommended that there should be a space of at least two 
feet six inches between the tank top and the underside of 
the pans forming the bottom of the combustion spaces. 

(c) Funnel dampers, if fitted, must be provided with 
a suitable device whereby they may be securely locked in 
the fully open position. Funnel dampers must not be fitted 
on ships equipped for burning oil fuel only. 

(d) Smoke box doors are to be shielded and well fitting, 
and the uptake joints made airtight. 


9. Pressure Pumps.—The pressure pumps for the oil 
fuel burning system are to be entirely separate from the feed, 
bilge, and ballast pumps and connections. In every ship 
there are to be not fewer than two units (a unit comprising 
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pressure pump, filters, and heater). All pumps used in 
connection with oil fuel are to be provided with efficient 
escape valves, which are to be in close circuit, 7.¢., discharging 
to the suction side of the pumps. 


10. Oil Pipes and Fittings.—(a) The oil pressure 
pipes conveying heated oil are to be of solid drawn 
steel, and placed in sight above the platforms in well- 
lighted parts of the stokehold or engine-room. The 
coupling flanges are to be machined so that they are 
practically metal to metal, any jointing material used being 
the very thinnest possible, and impervious to oil heated to 
250° F. The scantlings of the flanges are to be made 
suitable for at least 200 lbs. per square inch working 
pressure, or the pressure to which the relief valves are 
loaded, whichever is the greater. 


The pipes, heaters, and their fittings are to be tested 
after jointing to at least 400 lbs. per square inch, or to 
double the working pressure, whichever is the greater. 


(0) Other oil fuel pipes, and all bilge or water pipes 
passing through oil storage tanks are to be made of iron or 
steel. The coupling flanges are to be machined and the 
jointing material used is to be impervious to oil. The 
scantlings of the flanges are to be made suitable for not 
less than 100 lbs. per square inch working pressure, and, 
after jointing, the oil fuel pipes within the engine and 
boiler spaces are to be tested to 30 1bs. per square inch. 
’ All such pipes within the engine and boiler spaces are to be 
led sufficiently high above the inner bottom to facilitate 
inspection and repairs. 


11. Valves and Cocks.—(a) All oil fuel suction pipes 
are to be fitted with valves or cocks at the bulkheads where 
they enter the machinery space. 


(b) In the case of all oil fuel storage, settling and 
daily service tanks, other than double bottom tanks, the 
suction valves or cocks are to be secured to the tanks, and 
so geared that they may be shut off from positions which 
will always be accessible in the event of fire taking place in 
the compartment in which they are situated. In the case 
of peak tanks, these valves or cocks are to be fitted on 
the tank side of the peak bulkheads. 


(c) All valves or cocks in the machinery space 
connected with oil fuel installations are to be capable of 
being controlled from above the engine and boiler room 
platforms. 

(d) Where the filling pipes to settling and service tanks 
are not connected to the tanks near the top, they are to be 


provided with valves or cocks, controlled as in the case of 
the suction valves or cocks on these tanks, or else with 
non-return valves, secured to the tanks. 


(e) Valves or cocks are to be interposed between the 
pumps and the suction pipes in order that the latter may be 
shut off when the pumps are opened out for overhauling. 


(f) Open drains for removing the water from the oil 
storage, settling or service tanks are not allowed unless the 
drain cock or drain valve be of self-closing type. 

(g) All valves in connection with the oil fuel apparatus 
are to be so constructed as to prevent the possibility of any 
cover being slacked back or loosened when operating the 
valves. 


12. Control of Pumps.—The motive power of all oil 
fuel pressure pumps, and the steam supply for the fire 
extinguishing apparatus, are to be capable of being controlled 
from a position which will always be accessible in the event 
of fire taking place in the compartment in which they are 
situated as well as from the compartment itself. 


13. Tanks for carrying Oil or Water Ballast 
alternatively.—(a) Where it is intended to carry oil fuel 
and water ballast in the same compartments alternatively, 
the valves or cocks connecting the suction pipes of these 
compartments with the ballast donkey pump, and those 
connecting them with the oil fuel transfer pump, are to be 
so arranged that the oil may be pumped from any one 
compartment by the oil fuel pamp at the same time as the 
ballast donkey pump is being used on any other compart- 
ment. Where settling or service tanks are fitted of large 
capacity so that they do not require frequent replenishment, 
the above requirement may be dispensed with. 


(6) In the case of deep tanks which can be used for 
oil fuel, water ballast or cargo, provision is to be made for 
blank flanging the oil fuel and water ballast filling and 
suction pipes when the tanks are being used for cargo, and 
for blank flanging the bilge suction pipes when the tanks 
are being used for oil fuel or for water ballast. 


14, Steam Heating Coils.—(a) Where steam is used for 
heating the oil fuel, either in the bunkers, tanks, or heaters, 
the exhaust drains are to discharge the water of condensation 
into an observation tank where it can be seen whether or 
not it is free from oil. 

(v) The steam heating pipes in contact with the oil 
fuel are to be of wrought iron or steel, and are to be tested, 
after being fitted on board, to twice their working 
pressure. 
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15. Ventilation —The spaces in which the oil fuel 
burning appliances and the oil fuel settling and service 
tanks are fitted are to be well ventilated and easy of access. 


16. General.—(a) No wood fittings or bearers are to 
be fitted in the boiler rooms, or in the compartments 
containing the settling tanks. 

(6) Bilge suction pipes of lead are not permissible in 
engine or boiler spaces where settling tanks or oil fuel 
appliances are situated. 

(c) Water service pipes and hoses are to be fitted so 
that the stokehold plates and tank top under the boilers 
can at any time be flushed with sea water, and, in addition, 
steam from the auxiliary range of piping is to be led to 
pipes perforated for the emission of steam into the lower 
parts of the boiler room. 

(d) The pumping arrangements of the oil fuel 
installations are to be submitted for approval. 


SAILING VESSELS. 


Section 36. 1. General.—Sailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following 
clauses. 


2. Framing.—(a) All reversed frames are to extend to 
the upper deck. 

(6) Sailing vessels above 20 feet, and not exceeding 
33 feet moulded depth, are to have one tier of beams. below 
the upper deck, spaced not more than two frame spaces 
apart, or equivalent transverse stiffening is to be provided. 

(c) Sailing vessels above 20 feet, and not exceeding 
27 feet moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 


(d) Where the moulded depth is above 27 feet, and 
does not exceed 33 feet, instead of the deep web frames 
prescribed in the preceding paragraph, partial bulkheads, with 
efficient lateral support, are to be fitted in way of each mast. 


3. Panting Arrangements.—In addition to the 
panting arrangements required by Section 7, panting 
beams and stringers are to be fitted at the after end of the 
vessels where the moulded depth exceeds 15 feet. 


4, Beams.—Where the length of the midship beam 
does not exceed 80 feet, the upper and second deck beams 


are to be 4 inch deeper than given in Tables 12 and 18 for 
upper deck beams of the same length in steamers where one 
tier of beams only is fitted; and where the length is above 
30 feet, the upper, second, and third deck beams are to be 
one inch deeper than given in the Tables. The depths of 
the beam knees are to be correspondingly increased. 


5. Bulkheads.—In sailing vessels only the foremost or 
collision bulkhead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to have 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 


(b) The thickness of wood decks is not to be less than 
3} inches, and the margin planks of the weather deck are 
to be of either teak or greenheart. 


7. Bulwark Stanchions—The stanchions which 
support the bulwarks are not to be spaced more than 5 feet 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 
each stanchion is to be attached by not less than four 3 inch 
bolts. Their size may be from 1$ inches to 2 inches in 
diameter, regulated by the length of the stanchion and the 
size of the vessel. 


8. Mast Rings.—The mast rings are to be formed of 
bulb angle of suitable size. 


9. Pumps.—Hand pumps are to be fitted in number 
and position as may be required for the efficient draining of the 
vessel. The pumps are to be capable of being worked from 
the upper deck or from above the load waterline, and the 
bottoms of the pump chambers are not to be more than 24 feet 
above the suction rose. 


The sizes of the hand pumps are not to be less than 
given in the following Table :— 


Hand Pumps. 
pees eee eee Diameter of | Diameter of 
Barrel. | Tail Pipe. | 
; | Inches, Inches. 

Not exceeding 500 tons 4 2 

Above 500 tons but not 

exceeding 1,000 ,, 4} 2} 

Bee LOU aes e 2,000 .,, 5 24 

» 2,000tons ... 5} 23 
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MASTS, SPARS AND RIGGING. 


Section 37. Sailing Vessels. 1. Lower Masts. 
(a) The scantlings of lower masts are to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to the hounds. 


(4) The mizzen masts of barques may be reduced one- 
fifth in diameter from that given in the Table, and the 
thickness of the plating may be in accordance with the 
reduced diameter. 


(c) The diameter of the lower mast at the cap is not to 
be less than that of the heel of the topmast, nor less than 
the greatest diameter of the lower topsail yard at centre. 


(d) Where angle stiffeners are required these stiffeners 
are to be fitted for the full length of the masts, 


(e) The butts of the plating are to be treble riveted 
above the mast partners; elsewhere they may be double 
riveted. The seams are to be double riveted throughout. 


(/) Where pole masts are fitted, the length for deter- 
mining the scantlings of the lower mast is to be taken 
from the deck to the hounds. In such masts additional 
strengthening is to be provided from below the lower yard 
to above the normal position of the lower mast cap. 


(y) Doubling plates are to be fitted in way of the mast 
wedging and where masts are wedged at more than one deck, 
the doubling plates are to extend from below the lower to 
above the upper wedging. 

(h) The heels of all masts and their steps are to be 
efficiently strengthened. 


2. Topmasts.—(a) The length of the topmast is to be 
measured from the lower mast cap to the topmast hounds. 

(b) The plating is to be of the thickness given in 
Table 50. The butts are to be treble riveted and the 
seams may be single riveted. 

(c) The diameter of the topmasts at the lower cap, 
sheave hole and topmast cap is not to be less than that of 
the yards at these places. 

(d) Doublings are to be fitted in way of the lower mast 
cap, in way of the fid holes and in way of the sheave holes 
where such are cut, and at the head. 

(e) Efficient cheek plates are to be fitted to topmasts 
whose length exceeds 24 feet. 


3. Topgallant Masts.—The diameter of the topgallant 
mast is not to be less than the diameter of the topgallant 
yard, 


4. Yards.—(a) The diameter of the yards and the 
thickness of the plating are to be in accordance with 
Table 50. The butts are to be double riveted and the 
seams single riveted. 


(>) The plating is to be doubled in way of cleats and at 
the centre to beyond the truss hoops. 

(c) Topsail and topgallant yards, where of pitch pine, 
are not to be less in diameter than } inch per foot of length. 


5. Bowsprits—() The thickness of the plating is to 
be as given in Table 49. 


(4) Doubling plates are to be fitted in way of the bow- 
sprit wedging. 

(c) Bowsprits exceeding 28 inches in diameter are to 
have a vertical diaphragm plate extending from within the 
wedging to beyond the bobstay band, connecting the upper 
and lower parts of the bowsprit, and, in addition, two angle 
stiffeners of the size given in the Table are to be fitted. 
Bowsprits 28 inches and under in diameter are to have angle 
stiffeners, extending the full length of the bowsprit, at the 
centre of each plate. The butts are to be double riveted 
and the seams single riveted. 


6. Steamers.—(a) The length for determination of 
scantlings is to be measured from the deck to the hounds. 


(b) The scantlings of the masts are to be in accordance 
with Table 47, and these scantlings are considered suitable 
for the support of average equipment of derricks of normal 
outreach provided the staying of the masts is efficient. 

(c) Masts which are not intended to carry derricks may 
be 20 per cent less in diameter than required by Table 4°, 
and the thickness of the masts may be in accordance with 
the reduced diameter. 

(d) The butts of the plating are to be treble riveted 
above the mast partners, and the seams are to be single 
riveted. 

(e) Doubling plates are to be fitted at the heel, at the 
wedyzing, in way of the derrick supports, and at the hounds. 
The length of these doublings is not to be less than the 
maximum diameter of the mast. 


7. Rigging.—(a) The shrouds and stays for steamers 
and sailing ships are to be in number and size as required 
by Tables 48 and 51, and they are to withstand the tests 
specified. 

(b) Chain plates are to be securely connected to the 
structure of the vessel which is to be efficiently stiffened for 
this purpose where necessary. 


64 LLOYD’S REGISTER OF SHIPPING. 


(c) All smith work for masts, spars and rigging is to be 
of the best description of wrought iron, and particular 
attention is to be paid to workmanship. 


TRAWLERS AND TUGS. 


Section 88. 1. General—The scantlings and 
arrangements of Trawlers and Tugs for which the Class 
100A1 “Trawler”, or 100A1 “For Towing Purposes” is 
desired, are to be as required by the Rules and Tables, 
except where specified otherwise in this Section. 


2. Floors.—(a) The floors, if desired, may be flanged 
34 inches on the upper edge, in lieu of reversed bars, except 
in the engine room and under boiler bearers. 


(6) Where the bottom of the vessel is filled solid with 
cement to the level of the top of the floors, the fitting of 
reversed frames, or the flanging of the floors, may be 
dispensed with. 


3. Keelsons.—The scantlings of the keelsons are to be 
in accordance with the requirements of Table 11. 


4, Bulkheads.—(a) The scantlings of the bulkhead 
stiffeners and plating are to be in accordance with the 
requirements of Tables 29 and 31. Bracket or lug attach- 
ments need not be fitted at the ends of the stiffeners. 


(b) The deck above the top of the bulkhead is to be 
plated over for one beam space. 


5. Pillaring.—(a) Special support is to be provided for 
the foremast and the trawl] winch. 

(4) The support afforded by the wooden pillars in the 
fish rooms, may be taken into consideration when determining 
the pillaring arrangements in these spaces, provided the 
wooden pillars are efficiently secured at head and heel. 


6. Decks.—The deck is to be completely plated over 
abreast the machinery openings and under the trawl winch. 
Where a raised quarter-deck is fitted, a beam space of 
plating is to be fitted on the upper deck and raised 
quarter-deck adjacent to the break, and the upper deck 
stringer should overlap the raised quarter deck two frame 
spaces. 

7. Machinery Casings.—(a) The machinery casings 
are not to be less in height than 3 feet above the top of the 
deck, and are to extend to the underside of the deck beams. 
The casings are to be connected to the deck plating with 
angle bars, and to the ends of the half beams with angle 
lugs. If the casings are not extended to the underside of 
the beams, they are to be attached to the deck plating by a 


double riveted angle bar, or the deck plating may be turned 
up the casing side and double riveted thereto. 

(b) Machinery casings, together with any skylights and 
hatches thereon, are to be hose tested on completion to 
ensure watertightness. 


(c) A strong through beam is to be fitted at the deck 
level at the middle of the length of the machinery opening, 
and, if practicable, should be associated with webs on the 
sides of the casing. 


8. Hatchways.—Hatch coamings are not to be less 
than 12 inches in height, and the covers and battening 
arrangements are to comply with the requirements of 
Section 25. 


9. Rudders.—The diameter of the rudder head is to 
be increased half-an-inch beyond that required by Table 41, 
and all the scantlings of the rudder are to be in accordance 
with the increased diameter. 


10. Equipment. The equipment for Trawlers and 
Tugs is to be as given in Table 55. The equipment to be 
supplied to vessels of these types is to be regulated by the 
second longitudinal numeral Lx(B+D), without any 
addition for casings or other erections. 


11. General.—The requirements of Section 7 and 
Section 11 do not apply to Trawlers and Tugs. 


WORKMANSHIP. 


Section 39. 1. General.—The workmanship is to 
be well executed and submitted to the closest inspection. 


2. Treatment of Material—(a) It is recommended 
that cementing or painting be delayed as long as possible so 
that the removal of the black oxide or mill scale may be 
facilitated. 


(6) Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within a 
reasonably short period after being launched for the purpose 
of cleaning and re-coating the bottom. 

8. Riveting.—(a) Rivet holes are to be regularly spaced 
and are to be carefully punched from the faying surfaces 
wherever possible. 


(0) Rivet holes are to be properly formed and the burr 
caused by punching removed before the parts are fitted 
together for riveting. 


(c) The rivet holes at the turn of the bilge in frames are 


not to be punched until the frames are bent to the required 
shape. 
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(d) Before riveting is commenced the work is to be 
carefully closed with nut and screw bolts, which are to be 
spaced sufficiently close to draw the parts together effectively. 

(e) Unfair holes are to be properly rimered and re- 
countersunk if necessary and are not to be.cut with a chisel 
or unduly drifted. 

(/) The rivets are to be siaved up so as to fill the holes 
completely, and their heads are to be properly laid up. The 
points are to be left full, but are not to be spread over the 
plating. 

(g) The punches and dies are to be maintained in 
satisfactory condition. 


4, Joggling and Lining Pieces.—(a) Where plates or 
bars are joggled, care is to be taken to ensure that the depth 
of jogyle is the same as the thickness of the adjacent plating. 

(b) Where lining pieces are fitted they are to be in one 
piece and are to be of the same breadth as the flange of the 
frames, 

5, Caulking,— Caulking is to be carefully and 
thoroughly executed. 


EQUIPMENT. 


Section 40. 1. Notation—The figure 1 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2. Equipment Number.—The equipment of anchors, 
chains, hawsers, and so forth, is to be regulated by the 
second numeral L x (B + D) to which an allowance for 
superstructures is to be added as follows :— 

(a) For a raised quarter deck the product of the 
height and length in feet. 

(0) For a poop, bridge, or forecastle, three-fourths 
the product of the height and length in feet. 

(c) For deckhouses or other erections which do not 
extend to the side of the vessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in feet. 


3. Testing of Equipment.—(q) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 10 and 11 of the Rules for the Testing of 
Materials. 

(b) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in the United Kingdom, the notation ‘* Lloyd’sa&cr” 
will be made in the Register Book. 


(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, 
or both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of the United 
Kingdom recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
“Lloyd’s A&cp,” “ Lloyd’s ap,” or “ Lloyd’s cr,” as the case 
may be. 

(d) Where, however, the anchors or chains for vessels 
of other than British Registry are manufactured out of the 
United Kingdom, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or ata machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Surveyor to the Society, the record of a&cp, and so forth, 
will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 1. 

(e) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 4. 

4, Equipment.—(a) All vessels classed ]100A4, or 
100A1 “ with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number and length as set forth in 
Tables 53 and 54. 

(0) In the case of vessels classed A “ For Special Ser- 
vices,” the equipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 

(c) To entitle vessels classed A ‘‘ For Channel Purposes” 
to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 58, except that not 
more than two bower anchors and one stream anchor need 
be supplied. The first bower anchor is to be of the full 
weight required by the Table and the second bower may be 
15 per cent. lighter. ‘This rule, however, applies only to 
vessels intended for short voyages. 

(d) In vessels classed “ For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the 'l'ables. 

(e) The equipment for Trawlers and Tugs is to be as 
given in Table 55, the equipment numeral being computed 
as described in Section 38, clause 10. 

5. Anchors and Chains.——(a) The anchors and the 
links of the chains are not to be of exceptionable form or 
proportions. 
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(6) All anchor stocks are to be of acknowledged and 
approved description and equal to one-fourth the specified 
weight of the anchor. 

(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn.—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 

7. Windlass and Hawsepipes.—(«) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured. Stiffening under windlass 
is to be provided as required by Sections 15 and 16. 

(6) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 

8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 

The Surveyors are to examine and to report on the 
condition of the boats. 

9. Anchor Cranes and Boat Davits.—(a) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear. 

(0) In the cases of boats and davits of ordinary pro- 
portions the diameter d, in inches, of the davit is to be 
obtained by using the formula :— 

d= 32 /LxBxD(H+48) 
where L, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and S is the outreach of the 
davit ; each of these distances being in feet. 

The value of the constant C is to be as follows :— 


(1) When the davit is to be of wrought iron and of 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of C is 
to be 144. 

(2) When the davit referred to in (1) is to be of 
wrought ingot steel of from 28 to 32 tons per square inch 
tensile strength, the value of C is to be 174. 

(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 82. 
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(4) When the davit referred to in (8) is to be of 
wrought ingot steel of from 28 to 32 tons per square inch 
tensile strength the value of C is to be 99. 

(c) Boat and anchor davits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 35 tons per square inch 
with an elongation of not less than 10 per cent in a length 
of 8 inches. 

(d) The davits are to have solid heels and are to be effi- 
ciently strengthened in way of the heads and deck supports. 

10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus —, will be inserted in place of the figure 1. In cases 
where the figure 1 is expunged on account of deficiencies in 
the anchors or chains, the record of Lloyd's a&cp will also 


be expunged. 
GENERAL. 


Section 41. 1. Equivalents.—Any arrangement 
or fitting which, in the opinion of the Committee, is in all 
respects as efficient as that required by the Rules may be 
accepted instead of such arrangement or fitting. 

The Owners consent to the adoption of any proposed 
equivalent is to be obtained where considered necessary by 
the Committee. 

2. Interpolation—For numerals and dimensions inter- 
mediate between those given in the Tables, scantlings are to 
be obtained by proportional interpolation. 

For a particular numeral the Table gives the minimum 
requirements and where a numeral is in excess of a Table 
numeral, the scantling to be taken is to be the nearest 
practicable above the requirements for the Table numeral. 

3. Gradual Reductions.—(a) Where scantlings are 
required to be adopted over a proportion of the vessel’s 
length, any reductions which may be permitted toward the 
ends of the vessel are to be effected gradually. 

(b) Care is to be taken as far as possible to avoid 
any abrupt changes or discontinuities in the form of the 
structure, and where such occur suitable structural compensa- 
tion is to be provided. 

4, Buttstraps to Continuous Longitudinal Angles. 
—Buttstraps need not be fitted to continuous longitudinal 
angles which serve simply as connecting bars, except in the 
case of the stringer bars on streugth decks. 

5. Items not Particularly Specified—Where special 
reference is not made in the Rules to specific requirements, 
the construction is to be reasonably efficient for the intended 
service, and is to conform to good average practice. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary, 
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RULES FOR THE CONSTRUCTION OF VESSELS INTENDED 
TO CARRY OIL IN BULK. 


The Society’s Rules for the construction of vessels intended to carry oil in bulk are at 


present under revision. 
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TENTATIVE REGULATIONS FOR THE APPLICATION OF 
ELECTRIC ARC WELDING TO SHIP CONSTRUCTION. 


GENERAL. 


Section 1. 1. Notation in Register Book—The 
following Provisional Rules have been adopted as a tentative 
measure for the classification in Lloyd’s Register Book of 
vessels electrically welded, subject to the notations ‘ Experi- 
mental” and “ Electrically welded.” 

2. Compliance with Regulations.—The approval of 
the Society will be given to any system of welding which 
complies with these Regulations and consideration will be 
given to any alternative constructional arrangements which 
may be submitted for approval. 


SYSTEM OF WELDING AND WORKMANSHIP. 


Section 2. 1. System of Welding.—The system of 
welding proposed to be used is to be approved and comply 
with the regulations and tests laid down by the Committee. 

2. Manufacture of Electrodes—(a) The process of 
manufacture of the electrodes is to be such as to ensure 
reliability and uniformity in the finished article. 

(4) Alterations from the process approved for the manu- 
facture of electrodes are not to be made without the consent 
of the Committee. 

3. Specimens of Electrodes.—Specimens of the finished 
electrodes, together with specifications of the nature of the 
electrodes, are to be supplied for purposes of record. 

4, Facilities for Inspection.—'l'he Society’s Surveyors 
are to have access to the Works where the electrodes are 
manufactured, and will investigate, from time to time as 
may be necessary, the process of manufacture to ensure that 
the electrodes are identical with the approved specimens. 

5. Welding Operation.—(a) The regulations for the 
voltage and amperage to be used with each size of electrode, 
and for the size of electrode to be employed with different 
thicknesses of material to be joined, are to be approved by 
the Committee. 


(b) The Committee are to be satisfied that the operators 
engaged are specially trained, and are experienced and 
efficient in the use of the welding system proposed to be 
employed. 

(c) Efficient supervisors of proved ability are to be pro- 
vided, and the proportion of supervisors to welders is to be 
submitted for approval. 


DETAILS OF CONSTRUCTION. 


Section 3. 1. General—The details of construction 
of the vessel and of the welds are to be submitted for 
approval, 

2. Procedure before Welding.—Before welding, the 
surfaces to be joined are to be fitted close to each other 
and the methods to be adopted for this purpose are to be 
approved. 

3. Connections.—(v) All butt and edge connections 
are to be lapped or strapped. 

(b) With lapped connections the breadths of overlaps of 
butts and seams and the profiles of the welds are to be in 
accordance with the following table :— 


Thickness Width of overlap Throat thick- 
of plate. seam and butt. ness of weld. 
Inches. Inches. Inches. 
“40 and under ee x 2} 28 
60 ane eee 24 38 
*80 rr Bee 24 “48 
1:00 et ye 3 50 


(c) Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below *40 the throat thickness 
is to be about 70 per cent of the thickness of the plate. 

4, Definition of Terms.—(a) A “full weld” extends 
from the edge of a plate for a distance equal to the thick- 
ness of plate to be. attached, and the minimum measurement 
from the inner edge of plate to the surface of weld is the 
throat thickness given in the table above. 
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(6) A “light closing weld” is a single run of light 
welding worked continuously along the edge of the plate. 
Such a weld may, however, be interrupted where it crosses 
the connection of another member of the structure. 


(c) An “intermittent or tack weld” has short lengths 
of weld which are spaced three times the length of the weld 
from centre to centre of each short length of weld. Such 
tack welding may vary in amount of weld between a “ full 
weld” and a “light closing weld.” 


5. Nature of Welds.—The general character of welds 
is to be in accordance with the following table :— 
Inside edge. Outside edge 
(a) Butts of shell, deck and 
inner bottom plating ... Full Full 
(b) Butts of longitudinal weld. weld. 
girders and hatch coamings 


(c) Seams of shell, deck and 


inner bottom plating ... Light Full 
(d) Butts and seams of bulk- weld. weld. 
head plating ... ; 


71, Fencuurcu Street, Lonpon, E.C. (3) 
August, 1922. 


Toe. Heel. 
(e) Frames to shell, reverse 
frames to frames and 
floors ... = a 
(f) Beams to decks 
(g) Longitudinal continuous Tack Light 
angles ... oan ~ weld. weld. 


(h) Side girders, bars to shell, 
intercostal plates, floors 
and inner bottom 


(7) Bulkhead stiffeners 

6. Watertight Bars.—All bars required to be water- 
tight are to have continuons welding on both flanges with 
tack welding at heel of bar. 

7. Special Consideration.—The welded connections of 
beam, frame and other brackets are to be submitted for 
special consideration. 

8. Additional Attachment.—The Committee may re- 
quire, when considered necessary, additional attachment 
beyond that specified above, and the welding of all other 
parts is to be to their approval. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


The following firms having applied to have their systems of Electric Welding tested to ascertain whether they comply 
with the Tentative Regulations adopted by the Society, their applications have been complied with, and the Surveyors’ reports 


found satisfactory by the Committee :— 


The Alloy Welding Processes, Ltd. 
The Blohm & Voss System. 
The British Are Welding Co., Ltd. 


71, Fencnurcu Street, Lonpon, E.C. (3) 
17th August, 1922. 


The Kjellberg System. 
The Quasi-Are Co., Ltd. 
The Wilson Plastic Arc System. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


RULES FOR THE SURVEY AND CONSTRUCTION OF 
ENGINES AND BOILERS OF STEAM VESSELS. 


Section 1. In vessels propelled by steam engines, 
the materials used in the construction of the machinery and 
boilers are to comply with the Rules for the Quality and 
Testing of Materials. The machinery and boilers are to 
be inspected throughout, the boilers tested by hydraulic 
pressure, and the machinery tested under steam by the 
Society’s Engineer-Surveyors, who will furnish a report to 
the Committee. If found satisfactory the Committee will 
thereupon grant a certificate, and insert in the Register 
Book the notification, “LMC” in red (ie. “ Luoyn’s 
Macuinery Crrtiricate”), indicating that the machinery 
and boilers are certified to be in good order and safe working 
condition. 


Section 2. 1. In steam vessels built under Special 
Survey, the Machinery and Boilers must also be constructed 
under Special Survey. 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark +k will be 
noted in red, thus: ‘*BLMC,” or “BNE & B,” or “KNB.” 

3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from 
them the working pressure fixed. 

4, Any novelty in the construction of the machinery or 
boilers is to be reported to the Committee. 

5. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam; any defects, &c., 
to be pointed out as early as possible. 

6. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the specifica- 
tion agreed upon by the parties concerned, and certify to the 
conditions thereof, as far as can be seen, being satisfactorily 
complied with. 

7. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor. 


Section 8. 1. Feed Pumps.—All steam vessels are 
to be provided with at least two entirely separate means of 
supplying the main boilers with feed water, when working 
at full power. 

2. If the main feed supply is from pumps worked 
from the main engines, then with engines above 70NH, 


there are to be two main feed pumps, so arranged that either 
can be shut off and overhauled while the other is at work. 
Each pump is to be capable of performing the whole work 
required. 

3. Inengines of 70N EP and under, and also in all engines 
of steam fishing vessels and of tugs and tenders, one main 
feed pump worked from the main engines will be approved, 
provided the auxiliary feed pump required by clause 5 is fitted. 

4, The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed the auxiliary feed pump required by clause 5 
is also to be fitted with an automatic speed regulator. 

5. A power pump is to be provided as an auxiliary feed 
supply, capable of performing the whole work required of 
feeding the boilers at full power. This pump is to be fitted 
with suctions to the hotwell and to the sea. This pump may 
be also used for general purposes, but in this case the suction 
pipes to the hotwell and sea are to be entirely distinct 
from those to the bilges. 


Section 4. 1. Bilge and General Service Pumps.— 
The engines are to be fitted with two bilge pumps so 
arranged that one can be overhauled whilst the other is at 
work. 

2. In engines of 70NEP and under and also in engines 
of steam fishing vessels, and of tugs and tenders, one bilge 
pump worked from the main engine will be sufficient, 
provided the power pump required by clause 4 is fitted. 

3. In lieu of bilge pumps workéd from the main 
engines, a separate power pump may be fitted additional te 
that required by clause 4. 

4. A power pump is to be provided connected to the 
main bilge system as required in clause 5. 

5. (a) Each power bilge pump is to be arranged to 
draw water from any hold or machinery compartment of the 
vessel, except where manual pumps only are permissible. 

(b) Each independent power pump is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula in Section 34, clause 9, 
of the Rules for Steel Vessels, of not less than 400 feet per 
minute, under ordinary working conditions. 
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(c) At least one of the power pumps (clauses 3, 4) is 
to be fitted with a direct suction to the engine room, which 
can be used while the other bilge pumps are being used on 
other parts of the vessel (see Section 34, clause 3, para- 
graph (e). 

(d) The bilge suctions in machinery spaces are to be 
led from easily accessible mud-boxes placed, whenever 
practicable, above the level of the working floor, with straight 
tail pipes to the bilges, and having covers secured in such a 
manner as to permit of them being expeditiously opened and 
closed.. The suction ends in hold spaces are to be enclosed 
in strum-boxes having perforations not more than ~ inch in 
diameter whose combined area is not less than twice that of 
the suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 


6. The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two thirds that of the sea inlet. 


7. One of the power pumps referred toin clauses 38and4 
is to be fitted to draw from the sea and to deliver water on 
deck. 


Section 5. Twin Screw Vessels.—In vessels fitted 
with twin screw engines, the main feed pumps and the main 
engine bilge pumps may be fitted, one of each on each 
engine, provided they are so connected that each feed 
pump can deal with the water from both hotwells, and that 
each bilge pump can draw from all parts of the vessel. 


Section 6. 1. Pipes, General.—All discharge pipes 
are to to be fitted with discharge valves, which are to be 
secured to the plating of the vessel in accessible positions. 


2. Pipes which pass through coal bunkers are to be 
protected efficiently. 

3. Lead pipes are neither to be used within coal bunkers 
nor are they to be attached to bunker bulkheads. 


Section 7. 1. Steam Pipes.—In all steam pipes 
provision is to be made for expansion and contraction to 
take place without unduly straining the pipes. Where the 
provision for expansion is by means of bends in the pipes it 
is recommended that the various lengths of pipes should be 
made short of the designed lengths by amounts equal to 
half the calculated expansion at the temperature of the steam. 


2. For the thicknesses and tests of copper, iron, or 
steel steam and other pipes see Section 13. 


Section 8. Steam Turbine Engines.—In single 
screw vessels fitted with steam turbine engines the arrange- 
ments are to be such that steam can be led direct to the 
L.P. Turbine and either the H.P. or I.P. Turbine can ex- 
haust direct to the condenser. Two turbines are to be 
fitted with astern wheels. 


Section 9. Forced Lubrication.—In all vessels 
fitted with steam engines in which the lubricating oil is 
circulated under pressure, a spare oil pump is to be supplied 
with all connections ready for immediate use, and two 
independent means are to be arranged for circulating water 
through the oi] cooler. 


COCKS, PIPES, SEA CONNECTIONS AND PUMPING 
ARRANGEMENTS. 


(See also Section 34 of the Rules for Steel Vessels.) 


Section 10. 1. All sea cocks and valves required to 
be fitted on the plating of the vessel are to be fixed in 
easily accessible places above the level of the stokehold and 
engine room platforms, or are to be fitted on strong iron 
or steel stands of a height sufficient to lift them up to the 
level of these platforms. 

2. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 


8. The blow-off cocks on the plating of the vessel are 
to be fitted with spigots passing through the plating, and a 
brass or gun-metal ring on the outside. The cocks are to be 
so constructed that the key or spanner can only be taken off 
when the cock is shut. (See Section 19, clause 3.) 

4, (a) The arrangement of pumps, valves and their 
connections are to be such as to prevent the possibility of 
water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 

(4) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 

(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 
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SHAFTS. 


Section 11. 1. Allshafts are to be turned all over 
and are to be examined when rough turned and when 
finished. In the case of screw shafts scrap steel is not to 
be used, and in no case is a mixture of scrap iron and scrap 
steel to be employed. It is recommended that screw shafts 
should be made of ingot steel or forged from blooms made 
from rolled iron bar of good fibrous quality. 


2. Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted 
in the presence of the Surveyor. 


3. The length of the stern bush is to be at least four 
diameters of the shaft. It is recommended that the shaft 
liner should be continuous the whole length of the stern 
tube, and that the after end should be tapered in thickness 
and made watertight in the propeller boss. If the liner is 
made in two pieces the joints are to be burned. If the liner 
does not fit tightly at the part between the bearings in the 
stern tube, the space between the shaft and the liner is to 
be charged or “forced” with a plastic material insoluble in 
water and non-corrosive. If two liners are used, it is 
recommended that they should be tapered in thickness at 
the ends, and that the shaft should be lapped or protected 
between the liners. In this case, and also if no liners are 
used, the diameter of the shaft is to be siths of that 
required for a shaft with a continuous liner. 


4, For dimensions of shafts, see the formule in 
Section 12. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 12. 1. The diameters of intermediate shafts 
are not to be less than those given by the following 
formulae :— 


For Compound Engines with two cranks at right angles— 


Diameter of intermediate shaft in inches = 


‘a= 
(04 A + 006 D + 02 S) x a P 
For Triple expansion engines with three cranks at equal 
angles— 


Diameter of intermediate shaft in inches= 


3 
(038 A + 009 B + 002 D + -0165 §) x A/ P 


For Quadruple expansion engines with two cranks at right 
angles— 


Diameter of intermediate shaft in inches= 


3 / 
(034 A +°011B +0040 +0014 D +016 S) x P 


For Quadruple expansion engines with three cranks— 
Diameter of intermediate shaft in inches= 


3 
(028 A +014 B +006 C +-0017D +015 §) Ne 


For Quadruple expansion engines with four cranks— 
Diameter of intermediate shaft in inches= 


sf 
(033 A +:01 B +°004C +0013 D +0155 §) x VP 


where A = diameter of High Pressure Cylinder in 


inches, 

& = diameter of first Intermediate Cylinder in 
inches, 

C = diameter of second Intermediate Cylinder 
in inches, 


D = diameter of Low Pressure Cylinder in inches, 
S = Stroke of Pistons in inches, 


FP = Boiler pressure above atmosphere in lbs. 
per square inch. 


2. The diameter of crank shaft, and of thrust shaft 


under the collars, is to be at least a ths of that of the inter- 
mediate shaft. The diameter of thrust shaft may be tapered 
off at each end to the same size as that of the intermediate 


shaft. 


8. For direct coupled and for geared steam turbine 


engines the 
64x SH 
Diameter of the intermediate shaft in inches= R 


where SEP is the shaft horse power at full power, 

R is the number of revolutions of the shaft per minute 
at full power. 

The diameter of the thrust shaft under the collars is 
to be at least ths of that of the intermediate shaft. 


4. The diameter of the screw shaft is to be equal to the 
diameter of intermediate shaft (found as above) multiplied 


by (63 joe ), but in no case is it to be less than 1:07 T, 
where P is the diameter of propeller, and 
‘T the diameter of intermediate shaft, both in inches. 


This size of screw shaft is intended to apply to shafts 
fitted with continuous liners the whole length of the stern 
F 
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tube, as provided for in Section 11, paragraph 3. If no liners 
are used or if two separate liners are used, the diameter of 


the shaft is to be ths that given above. 


The diameter of screw shaft is to be tapered off at the 
forward end to the size of the crank shaft. 


5. Nore.—The Rules are intended to apply to Two 
Cylinder Compound Engines, in which the ratio of areas of 
Low and High Pressure Cylinders does not exceed 4°5 to 1; 
to Triple Expansion Engines in which it does not exceed 
9 to 1; to Quadruple Expansion Engines in which it does 
not exceed 12 to 1; and in all cases, as regards the stroke, 
in which the length of stroke is not less than one half the 
diameter or greater than the diameter of the Low Pressure 
Cylinder. The shafting of engines of extreme proportions 
beyond these limits is to be submitted. 


STEAM AND OTHER PIPES. 


Section 13. 1. Pipes made from the electro depo- 
sition of copper on a mandril are not to be used for steam, 
feed delivery, blow-off or scum. 


2. All copper steam, feed, blow-off and scum pipes are to 
be properly annealed before fixing in place. 


3. All copper pipes used for. steam, feed, blow off 
and scum purposes subject to a pressure over 75 lbs. per 
square inch are to be solid drawn. 


4, Steam pipes intended for a working pressure over 
180lbs. per square inch are not to be of copper when the 
internal diameter exceeds 5 inches. Copper pipes are not 
to be used for superheated steam. 


5. All copper steam pipes on completion and prior to 
being fitted in place are to be subjected to an hydraulic test 
of at least twice the working pressure to which they will 
be subjected. 


6. All copper feed delivery pipes are to be hydraulically 
tested to at least 2} times the working pressure of the 
boilers. 

7. The working pressure to be allowed on copper pipes 
is to be determined by the following formula :— 


Ps Sood Bet 
WP D 


Where W P is the working pressure in lbs. per square 
inch, 
D is the internal diameter in inches, 
t is the thickness in 100ths of an inch, 


F for solid drawn steam pipes = 60, 
for solid drawn feed pipes = 48, 
for brazed steam pipes = 45, 
for brazed feed pipes = 36. 


8. Where copper pipes are bent they are to be made 
thicker than required by clause 7 to provide for the thinning 
at the bend. In no case is the radius of curvature at 
the centre line of the pipe to be less than twice the external 
diameter of the pipe. 

9. Steam and other pipes may be made of wrought 
iron or of wrought steel. 

10. The process of welding the seams of iron or steel 
pipes is to be such that it is done by hammering or rolling 
the joint. 

11. On completion of any work on iron or steel steam 
pipes which involves heating whether for welding the joint, © 
welding on flanges, bending the pipe or for any other 
purposes the pipes are to be carefully annealed. 

12. Mild steel for lap-welded or riveted steam pipes may 
have a tensile strength not exceeding 28 tons per square 
inch, with a minimum elongation of 25 per cent on a 
Standard test piece with a gauge length of 8 inches. 

13. Feed pipes if made of steel are to be solid drawn, 
cold finished. 

14. All iron or steel steam pipes prior to being fitted in 
place are to be subjected to an hydraulic test of at least three 
times the working pressure to which they will be subjected. 


15. All iron or steel feed delivery pipes are to be 
hydraulically tested to at least four times the working 
pressure of the boilers. 


16. The working pressure to be allowed upon iron or 
steel steam and feed pipes is to be determined from the 
following formule :— 


a. For solid drawn cold finished steel steam pipes, 
— 10). ,. 
wP == 19x 190 
D 
b. For solid drawn hot finished steel steam pipes, 
a eet )) x 120 
WP D 


c. For lap-welded steam pipes of iron or steel 
whether with or without covering straps, 


we = 5 12) "90 
d. For feed delivery pipes, 
WP _ £-*) x 100 
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Where WP is the working pressure to which the 
steam pipes will be subjected, and in the case of 
feed delivery pipes is the boiler pressure, 


D is the internal diameter of the pipes in 
inches ; 
t is the thickness in 100ths of an inch. 


BOILERS. 
Section 14, 1. General.—In the design and con- 
struction of Marine Boilers the following conditions are to 
be observed :— 


2. Steel plates subject to a direct tensile stress are not 
to be welded except where the weld is covered by a butt 
strap or straps. For small steam domes, by special 
permission, where the welding is done by hammer, and the 
plates do not exceed 4 inch in thickness, the straps may 
be omitted. The strength of the weld in such cases is to 
be assumed as 50 per cent of that of the solid plate. 

3. All steel plates which are welded, dished, flanged, or 
locally heated are to be afterwards efficiently annealed. 

4, Butt straps are to be cut from plates and not from 
rolled strips. 

5, All rivet holes are to be drilled, and as far as possible 
they are to be drilled in place. After drilling the plates the 
burrs are to be removed and the faying surfaces of the 
plates cleaned, and the sharp outer edges of holes removed also. 


6. Steel stays are not to be welded. If plus threads are 
desired, the ends of the stay bars may be upset or the bars 
may be drawn down in the central portions from bars 
originally of the size of the ends. In either of these two 
cases the bars are to be subsequently annealed throughout. 
In double ended boilers the through longitudinal stays 
are to be supported at or near the middle of their length. 


7. Screw stays of combustion chambers where fitted 
with nuts are to be, as far as possible, normal to the 
chamber plates. Where this is not possible they are to be 
fitted with taper washers to provide a fair bed for the nuts. 


8. Nuts to screw stays in combustion chambers are to 
be not less than } inch thick for stays up to 14 inches 
diameter over threads, $ inch thick for 18 and 1} inch 
stays, 1 inch thick for 13 and 2 inch stays, and 13 inches 
thick for stays over 2 inches in diameter. The nuts are to 
be made of solid mild steel or of iron which is to be 
without weld. ‘The nuts for longitudinal stays are to be to 
the British standards appropriate to the diameters of the 
stays, the outside nuts having the thickness therein provided 
for ordinary nuts, and the inside nuts having the thickness 
provided for lock nuts. 


9. All longitudinal stays and screw stays should have 
threads in accordance with British standard specification, 
and true to pitch, viz. :— 

Serew stays 1} inches in diameter and upwards should 
have 9 threads per inch, and all stays 2 inches in diameter 
and above passing through plates, and secured by nuts on 
each side of the plate, should have not more than 6 threads 
per inch. 

It is desirable for the threads of all screw stays to 
be turned off between the parts fitting into the plates. It 
is also desirable that the outer ends of screw stays should 
have a hole 4%; inch diameter drilled axially to a distance 
4 inch beyond the inner face of shell and end plates. 

10. Where jointed longitudinal stays are fitted between 
the front and back tube plates it is desirable that they 
should be fitted with pins having an effective sectional area 


"25 per cent in excess of that of the stay. The pins may 


be slack in the holes, the total slackness being not more 
than ;'; inch. The pins are to be as close as possible to the 
shoulder of the eye forging. 'The shoulder of the forging 
is to have a diameter not less than 1 inch greater than 
the diameter of the hole. 


Section 15. 1. Dampers and Baffles.—Boilers, 
whether main or auxiliary, in which fuel oil only is used 
are not to be fitted with a damper, or other possible means 
of obstruction to draught, in the uptake or funnel. 


If the boilers are to use coal and oil fuel alternately, 
the uptake or funnel dampers, if fitted, must be provided 
with a suitable device whereby they may be securely 
locked in the fully open position. 

2. The end plates in the steam space in way of up- 
takes are to be shielded from contact with the heated gases. 


Section 16. 1. Access Arrangements.—(a) Man- 
holes in cylindrical shells are to have their shorter axes 
arranged longitudinally. Where the cylindrical shell is cut 
for a manhole, compensation is to be provided and is to be 
such that the strength in way of the hole is not less than 
that required for the longitudinal joint. 


(+) Where a flat plate is flanged to stiffen it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate the depth of 
the flange measured from the outer surface is to be at least 


equal to a/ pie 


where t is the thickness of the plate in inches and w is 


the minor axis of the hole in inches. 
1s 
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2. The doors to manholes, mudholes, and sightholes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
for the jointing material. Their spigot part or the recess 
is not to have a greater clearance than 5 inch all round, «e., 
the axes is not to be less than } inch smaller than the holes 
in which they are fitted. 


8. The studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 


4. All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 


5. Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 17. Hydraulic Tests.—In all new boilers 
working at pressures up to 100 Ibs. per square inch the 
hydraulic test is to be twice the working pressure. For 
boilers working at pressures greater than 100 lbs. per 
square inch the hydraulic test pressure is to be 14 times 
the working pressure plus 50 Ibs. per square inch, 


Section 18. 1. Water Gauges and Test Cocks.— 
Every boiler is to be fitted with at least two independent 
means of indicating the water level in it, and have marked 
on it in a contiguous position, easily seen, the level of the 
highest part of the combustion chamber. One of these 
means is to be a glass gauge or an equivalent. The other 
may be a set of test cocks. 


2. Test cocks, where practicable, are to be fitted direct 
on the boiler shell. A set is to consist of at least three cocks 
except in boilers 7 feet 6 inches in diameter and under when 
there may be two. For vertical boilers above 7 feet high 
the set of test cocks is to consist of at least three. 


8. All single-ended boilers over 16 feet mean diameter 
are to be fitted with a glass water gauge on each side. 
Single-ended boilers under 16 feet in diameter are to be fitted 
with one glass water gauge near one side and one set of test 
cocks near the other side. 


4. All double-ended boilers are to be fitted with a glass 
water gauge near each end on opposite sides and a set of test 
cocks at each end. 


5. The cocks of all water gauges are to be accessible from 
positions free from danger in the event of the glass breaking. 


6. If the water gauges are not fitted directly to the shell 
of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. If they are connected to the boiler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 10 feet in diameter the pillars are not to be 
less than 2} inches and the connecting pipes not less than 14 
inches internal diameter. For boilers exceeding 7 feet 
6 inches but not exceeding 10 feet in diameter the pillars 
are not to be less than 2 inches and the pipes not less than 1} 
inches internal diameter, and for boilers 7 feet 6 inches in 
diameter and under the pillars are not to be less than 14 
inches and the pipes not less than 1 inch internal diameter. 
The upper ends of the connecting pipes are to be arranged so 
that there is no pocket or bend where an accumulation of 
water from the condensation of the steam can lodge. They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they may pass through it by means of a passage at 
least 2 inches clear of the pipe all round, open for ventilation. 

7. A Salinometer cock or valve is to be fitted direct 
to each boiler in a convenient position. It must not be on 
the water gauge stand-pipe. 


8. Pressure gauges.—Each boiler is to be provided 
with a separate steam pressure gauge. Double-ended boilers 
are to be provided with a pressure gauge at each end. The 
gauges are to be placed where they are easily seen. 


9. Feed Checks.—Each boiler is to be fitted with at 
at least two independent means of feed, each with its own 
check valve. In auxiliary or winch boilers one of the means 
of feed may be an injector. 


Section 19. 1. Blow-off and Scum Valves.—Each 
boiler is to be fitted with a blow-off valve secured direct to 
the shell. The valve and its connections to the sea need 
not be more than 14 inches in diameter, and may be 
generally about jth inch in diameter for each foot in 
diameter of the boiler. It is, however, to be not less than 
$ inch in diameter. 

2. Blow-off valves and scum valves (where these latter 
are fitted) of two or more boilers may be connected to one 
common discharge, but where thus arranged there are to be 
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screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 


3. The blow-off cock or valve on the ship’s side is to 
be fitted above the level of the stokehold plates, in an 
accessible position, and is to be so arranged that it can be 
readily seen whether it is open or shut. The cock handle 
is not to be capable of being removed unless the cock is shut, 
and if a valve is fitted the wheel is to be fixed to the spindle. 
The cock or valve is to be fitted with a spigot passing 
through the plating and a brass or gun-metal ring on the 
outside. 


Section 20. Stop Valves——One main stop valve is 
to be fitted to each boiler secured direct to the shell. There 
are to be as few auxiliary stop valves as possible so as to 
avoid piercing the boiler shell more than is absolutely 
necessary. ‘Ihe arrangement, however, is to be such that 
where more than one boiler is fitted it is possible to supply 
the steam whistle, the steam steering gear, and the electric 
light machinery from at least two boilers. 


Section 21. 1. Safety Valves.—At least two safety 
valves are to be fitted to each boiler. They are to be 
arranged so that the springs and valves are cased in, that 
the valves cannot be overloaded when steam is up, that they 
can be lifted by easing gear, and turned round on their 
seats by hand, and in case of fracture of springs they cannot 
lift out of their seats. Easing gear is to be arranged to 
lift all the safety valves on a boiler together, and is to be 
workable from some accessible place, free from steam danger. 


2. Vertical boilers having more than 100 square feet 
of total heating surface are to be fitted with two safety 
valves each not less than 1°5 inches diameter ; those having 
less than 100 square feet may have one valve not less than 
2 inches diameter. 


3. All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a 
strong and stiff neck, the passage through which is to be 
of not less cross-sectional area than one-half the aggregate 
area of the safety valves in the chest. Each safety valve 
chest is to be provided with a means by which it can be 
drained ; the drain pipe is to be lead to the bilge or to a 
tank, clear of the boiler. 


4, The minimum aggregate area of the safety valves 
of the ordinary type in each boiler, whether coal fired or oil 


fired and whether working under natural, forced, or induced 
draught, is to be found by the following formula :— 


Aggregate area of safety valves in square inches 


= Total heating surface of the boiler in 


square feet x (©) 


where p is the working pressure in lbs. per square inch. © 
being 1°25 for boilers using coal, and 1°5 for those using oil 
fuel, and for all boilers with closed stokehold forced draught. 

5. The waste-steam pipe and the passages leading to 
it is to have a cross-sectional area not less in square inches 
than 0°01 times the total heating surface of the boiler in 
square feet, nor in any case be less than 1'1 times the 
combined areas of the safety valves as given by the above 
rule. 

6. All safety valves are to be set to the required 
pressure under steam. During a test of 15 minutes with 
the stop valves closed and under full firing conditions the 
accumulation of pressure is not to exceed 10 per cent of 
the loaded pressure. During this test no more feed-water 
should be supplied than is necessary to maintain a 
safe-working water level. 


Section 22. 1. Boiler Mountings.—All boiler 
mounting valves over 1} inches diameter, are to be fitted 
with outside screws, and the covers are to be secured by 
bolts or studs. All valves are to be arranged to be shut 
with a right-hand motion of the wheels, and are to be 
provided with means for clearly indicating whether they are 
open or shut. 


2. All cocks and valves connected to the boiler are to 
be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 


3. Where a superheater is fitted which can be shut off 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply with the regulations for ordinary 
safety valves but the easing gear may be fitted to be 
workable from the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. 
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4, All stop and safety valve chests and steam-pipe 
fittings where subjected to saturated steam only may be made 
of cast iron, but such valve chests and steam-pipe fittings 
where subjected to steam of a temperature above 425 degrees 
Fahr. are to be of cast steel or other approved material. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 
CYLINDRICAL SHELLS. 

Section 28. 1. For the cylindrical shells of steel 
marine boilers the maximum working pressure (which is 
designated by W P and is in lbs. per square inch) to be 
allowed is to be calculated from the following formule :— 


Where the thickness of the shell plates does not exceed 
13 inches. 
(t-2)x §xJ 
MT TOk Dis 
Where the thickness of the shell plates exceeds 13 
inches, and the longitudinal seams are 
made with double butt straps. 


t x x 
aa core ae + 

In the above formule 

t is the thickness of the shell plates in 82nds of 
an inch, 

S isthe minimum tensile strength of the steel 
shell plates in tons per square inch, 

J is the percentage of strength of the longitu- 
dinal seams calculated by the methods 
described hereafter. 

C is a coefficient, which is 2°75 where the 
longitudinal seams are made with double 
butt straps, 2°83 where the longitudinal 
seams are made with lap joints and are 
treble riveted, 2°9 where they are made with 
lap joints and are double riveted and 3°3 
where they are made with lap joints and are 
single riveted. 

D is the inside diameter of the outer strake of 
plating of the cylindrical shell measured in 
inches. 

2. The percentage of strength of a riveted joint (J) is 
found from the following formule (i), (ii), (iii): (i) and 
(ii) are applicable to any type of joint, (iii) is applicable 
only to that type of joint in which the number of rivets in 
the inner rows is double that in the outer row. The lowest 
value given by the application of these formule is to be 
taken as the percentage of strength of the joint. 


(i) Percentage of strength of plate at _160 (p — 4) 
joint as compared with solid plate p 
(ii) Percentage of strength of rivets as compared with 


solid plate 
_100 (S, x a x n x C) 
ie Sx px T 
(iii) Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 


__ 100 (p — 2 d) rs 160 (S, x a x C) 
P S.xpxT 

where p = pitch of rivets at outer rows in inches, 

d = diameter of rivet holes in inches, 

a = sectional area of one rivet in square inches, 

n = number of rivets which are fitted in the 
pitch p, 

T = thickness of plate in inches, 

C = 1-0 for rivets in single shear as in lap joints, 

C = 1875 for rivets in double shear as in double 
butt-strapped joints, 

S.:= minimum tensile strength of plates in tons 
per square inch, 

S.= shearing strength of rivets, which is taken 
generally to be 23 tons per square inch, 
and may be 85 per cent. of the minimum 
tensile strength of the rivet bars. 

3. Where the longitudinal seams are fitted with double 
butt-strapped joints, the outer butt strap is to be at 
least 0°625 of the strength of the plate, and is to be of 
sufficient thickness to permit of efficient caulking of its 
outer edges. The inner butt strap is to be » inch 
thicker than this. 

In cases where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
thickness of the outer strap to be 


o. 0 (p= 0) ir 


° 8 xX (p—2d) 
and that of the inner strap to be at least 


x T + 3 inch. 


4, In all cases the clear space between a rivet hole and 
the edge of a plate is not to be less than the diameter of 
the rivet hole, i.¢., the centre of the rivet hole is to be at 
least 14 diameters distant from the edge of the plate. 

In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
0°33 p + 0°67 d with zigzag riveting, or 2d with chain 
riveting. 
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In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
- and in which the inner rows are chain riveted, the distance 
between outer rows and the next rows is not to be less 
than 0°33 p + 0°67 d or 2d, whichever is the greater, and 
the distance between the rows in which there are the full 
number of rivets is not to be less than 2 d. 


In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
0'2 p + 1°15 d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
07165 p + 0°67 d. 

In the above p is the pitch of the rivets in the outer 
rows. 

5. The maximum pitch of the rivets in the longitu- 
dinal joints of boiler shells is to be— 

Maximum pitch in inches = © x T + 14 inches, 
where 'T is the thickness of the plate in inches and © isa 
coefficient as given in the following Table :— 


; ; | Coefficients for 
Number of Rivets Coefficients for 
per pitch. Lap Joints, Poti aie 
ub eS | a ee 
1 1°31 75 
2 2°62 | 3°50 
3 3°47 4°63 
4 4°14 5°52 
5 _ 6°00 


6. If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 24 times the thickness of the shell plating 
plus 2} inches, compensation is to be fitted as in the 
case of manholes. (See Section 15, clause 2.) 


7. Where more than three screw stays pierce the cylin- 
drical shell in a horizontal line, if d is their diameter 


SUR at UP FS, SNES Parry 


and p the pitch, 
percentage of strength required for the shell longitudinal 
joints. If this is not possible, the stays are to be arranged 
out of line with one another longitudinally. 

8. The riveting of the seams joining the end plates to 
the cylindrical shell is not to be less than 42 per cent. of 
that of the solid shell plate. Where the shell plates exceed 
§ inch in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 


shell plates exceed 4 inch in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 


9. The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent of the solid plate. 
The inner circumferential seams of double-ended boilers 
are to have a strength of joint not less than 62 per cent of 
the solid plate. In any case there are to be at least three 
rows of rivets where single-ended boilers have shell plates 
over 13 inch in thickness and where double-ended boilers 
have shell plates over 1,3; inch in thickness. 


10. The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed § inch in 
thickness, the riveting is to be at least double. 


FURNACES, 


Section 24. 1. The working pressure to be allowed 
on corrugated furnaces is to be determined by the following 
formula :— 


_~Ct-1 
wp = ©“ 


where [—D is the external diameter measured at the 
bottom of the corrugations in inches, 


t is the thickness of the furnace plate in 82nds 
of an inch, measured at the bottom of the 
corrugation or camber, 


C is a coefficient which is 480 for the Fox, 
Morison, Deighton, Purves, and other 
similar furnaces, and is 510 for the Leeds 
Forge Bulb Suspension furnace. 


2. The working pressure to be allowed on plain furnaces 
or furnaces strengthened by the Adamson or other joints, 
and on the cylindrical bottoms of combustion chambers, is 
to be determined by the following formule, the least 
pressure obtained by either formula being taken :— 

oes — Le 
wp (L+24)x D 
ot WP = Sx [10 (¢— 1) LI 

where D is the external diameter of the furnace or 

combustion chamber in inches, 


t is the thickness of the furnace plate in 3znds 
of an inch, 
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L. is the length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in inches, 
measured from the centres of rivet rows 
or from the commencement of flange cur- 
vature, whichever is applicable. 

C is 1450 where the longitudinal seams are 
welded and 1300 where they are riveted. 

C: is 50 where the longitudinal seams are 
welded and 45 where they are riveted. 

WP. is the working pressure in lbs. per square 
inch, 


3. Where the furnaces are tapered the diameter to be 
taken for calculation purposes is to be the mean of that at 
the top, and of that at the bottom where it meets the 
substantial support from flange or ring. The length for the 
same purpose is to be the distance from the centre of the 
row of rivets connecting the crown to the body of the 
furnace to the substantial support at the bottom of the 
furnace, or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2°25 times the thickness of 
the furnace plate, 


4, Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :— 


275 (t —1 
WP =o —) 
where t is the thickness of the top plate in 32nds of 
an inch, 


R is the outer radius of curvature of the 
furnace in inches. 


5. For the ogee ring which connects the bottom of the 
furnace to the shell, and sustains the whole load on the 
furnace vertically :— > 

140 (t —- 1) 
WP=pDx@O-9 
“where t is the thickness of the ogee ring in 32nds of 

an inch, 

D is the inside diameter of the boiler shell in 
inches, 

d is the outside diameter of the lower part of 
the furnace where it joins the ogee ring. 


6. Furnaces, plain or corrugated, are not to exceed 
3% inch in thickness. 


Fiat PLATES SUPPORTED BY STAYS SECURED IN VARIOUS 
WAYS. 


Section 25. 1. The working pressure to be allowed 
on flat plates supported by stays is to be calculated by the 
following formula :— 


— +1’? xC 
WP=—378 
In this formula and in that in clauses 8 to 12 
W P. is the working pressure in lbs. per square 


inch, 

t is the thickness of the flat plate in 82nds 
of an inch, 

t, is the thickness of the washers, strips, or 
doublings employed also in 32nds of an 
inch, 

a is the distance apart of the rows of stays 
in inches, 

b is the pitch of the stays in the rows in 
inches, 

C is a coefficient which varies with the 
method of fixing the stays as follows :— 


Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C= 50. Where the plates are not exposed to flame and 
the stays are screwed into the plate and their ends are 
riveted over © = 57. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 


Where stay tubes are screwed into tube plates and 
expanded © = 52. ‘If they are fitted with nuts © = 72. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C =75. Where the plates are not exposed to flame 
Cc = 86. 

Where the stays pass through the plates not exposed to 
flame and are fitted vith nuts inside and outside © = 96, 
and where the plates are exposed to flame © = 84. 


2. Where plates are stiffened by flanging, the inner 
radius of which is not greater than 2} times the thickness 
of the plate, for the support thus given © = 110 where 
the plates are not exposed to flame and © = 96 where 
they are exposed to flame. ‘The pitch is to be reckoned 
from the commencement of the curvature. 


3. For portions of plate where the stays are irregularly 
pitched d? is to be used instead of a? + b®,d being the 
diameter of the largest circle which can be drawn passing 
through not less than three points of support, viz., the 
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centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case © is to be 
taken as the mean of the values appropriate for the points 
of support. 


4, For the tops and sides of combustion chambers the 
distance between the rows of stays nearest to the back tube 
plate or the back plate respectively and the commencement 
of curvature of these plates at their flanges is not to be 
greater than a. 


5. It is desirable that the stays of the combustion 
chambers should be so placed that the seams of the plates 
can be caulked without removing the stay nuts. 


6. For the tops of combustion chambers where they are 
joined to the sides by curved portions, if the outer radius of 
the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half tke allowable 
distance between the girders, the width of the flat portion 
measured from the centre of the girder is not to be more 
than half the allowable distance between the girders. 


7. Where portions of plate are supported by stays 
secured in different ways the value of © to be taken is the 
mean of the values appropriate to the method of securing 
the supporting stays. 

8. Where the plates are supported by stays passing 
through them and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least 3°5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 


WP 19 Lb — IF + 015 ty] 


9. Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 
least two-thirds of the thickness of the plate but not greater 
than that of the plate and are riveted to the plate in an 
efficient manner :— ve 


_ 100 
WP ate 


10. Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that of the plate and are riveted to the 
plate in an efficient manner :— 


WP a OO a= 1 470-504.) 


[(t — 1)? + 0°35 t,?] 


a? + b? 


11. Where the plates are fitted with doubling plates 
having a thickness of at least two-thirds of that of the 
plate but not greater than that of the plate and are riveted 
to them :— 

WP = 372 [(t — 1)? + 0°85 t2] 
a? + b? 

12. For the portions of tube plates in the nests of 

tubes :— 


wp=Ct— 0! 


where t is the thickness of the tube plate in 32nds of 
an inch, 

p is the mean pitch of the stay tubes supporting 
any portions of the plate (being the sum of 
the four sides of the quadrilateral divided 
by 4), 

C = 38 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 


C = 49 where the stay tubes are screwed and 
expanded into the plates and fitted with 
nuts. 


13, For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— Cite-1a ans 

Miri. aera, 

where t is the thickness of the front tube plate in 82nds 

of an inch, 

t, is the thickness of the doubling plate, where so 
fitted in 32nds of an inch, 

a is the horizontal pitch of stay tubes in inches 
measured across the wide water space, 

b is the vertical pitch of stay tubes in the bound- 
ing rows, in inches, measured from centre 
to centre, 

C = 52 where the stay tubes are screwed and 
expanded into the tube plate and nuts are 
not fitted, 

C = 72 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted to each stay tube, 

C = 63 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted only to alternate stay tubes. 


14. If steel of less strength than 26 tons per square 
inch is used for flat plates, the working pressure allowed 
is to be correspondingly reduced. 
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TUBE PLATES UNDER COMPRESSION. 


Section 26. The pressure to be allowed on tube 
plates is to be calculated by the following formula, in 
which the compressive stress is taken at 14,000 lbs. per 
square inch :— 

(D —4) xt 
Wx D 
where t is the thickness of the tube plate in 32nds of 
an inch. 

D is the horizontal distance apart of the tubes, 

centre to centre in inches, 


d is the internal diameter of the plain tubes, 


W is the width of combustion chamber measured 
inside from tube plate to back chamber 
plate, or between tube plates in double- 
ended boilers with combustion chambers 
common to two opposite furnaces. 


TUBE PLATES OF VERTICAL BOILERS. 

Section 27. Where vertical boilers have a nest or 
nests of horizontal tubes so that there is direct tension on 
the tube plates due to the vertical load on the boiler ends 
or to their acting as horizontal ties across the shell, the 
thickness of the tube plates and the spacing of the tubes 
are to be such that the section of metal taking the load is 
sufficient to keep the stress within that allowed on the 
shell plates. 

Further, each alternate tube in the outer vertical rows 
of tubes is to be a stay tube. The tube plates between the 
stay tubes is to be in accordance with the rules for tube 
plates as in Section 25, clause 12, and in addition 


Asie wes Se) eS Cp i 200 


29x Dxp 
where & is the minimum tensile strength of the steel 
plate in tons per square inch, 
t is the thickness of the tube plate in $2nds 
of an inch, 


D is twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell in inches, 

p_ is the vertical pitch of tubes, 

d is the diameter of the tube holes in inches. 


GIRDERS. 
Section 28. For girders supporting the tops of 


combustion chambers the following formula is to be used :— 


en HW GY ede i) Ss 
wpe (L—P) x D x L*28 


where d is the depth of the girder at centres in inches ; 

t is the thickness of the girder at centre, where 
this is a forging, or the sum of the thick- 
nesses of the plates where the girder is made 
of two plates, measured in 32nds of an inch ; 

L is the length of the girder in inches, measured 
between the tube plate and back chamber 
plate inside, or between tube plates in 
chambers common to two opposite furnaces ; 


P is the pitch of stays supported by the girder, 
in inches ; 

D is the distance apart of the girders, centre to 
centre, in inches; 

S isthe minimum tensile strength of the steel 
plates forming the girder, in tons per 
square inch. In the case of forged girders 
S is to be taken as 24 for iron and 28 for 
steel ; 

C is a coefficient as follows :— 

= oe ey 495, 
ni iL 
where the number of stays in each girder is odd, 
= Bt] x 495, 
n+ 2 
where the number of stays in each girder is even, n being the 
number of stays to each girder. 


Stays. 


Section 29. 1. For screw stays with threads not 
coarser than 9 threads per inch, made of steel or of special 
wrought iron tested to the requirements of the Rules 
(Sections 33, 34), the following formula is to be used, but 
in no case is the stress to exceed 9,000 Ibs. per square inch :— 

ear 2 S 
WP = (d et x $250 
where d_ is the diameter of the stay over the thread 
in inches, 
a is the area in square inches supported by 
one stay. 


2. For steel longitudinal stays with threads not coarser 
than 6 threads per inch the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 11,000 lbs. per square inch where steel of a 
minimum tensile strength of 28 tons per square inch is 
used :— 


_ @—0:340)? x 9500 _ & 
were a x 98 
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where d_ is the diameter of the stay over the thread 
in inches, 
a is the area in square inches supported by 
one stay. 
S is the minimum tensile strength of the steel 
in tons per square inch. 


3. In cases where longitudinal stays are made with 
enlarged ends and the body of the stay is smaller in 
diameter than at the bottom of the thread, and in cases 
where coarser threads than 6 per inch are used the working 
pressure is to be calculated from the following formula :— 


d'—0°125)? x 9500 
We = ats 180, § 
where d! is the diameter of the stay at the bottom of 
the thread or at the smallest part of the 
body. 


BoILER TUBES, PLAIN AND STAY. 


Section 30. 1. The following table gives the 
working pressures permissible with plain boiler tubes of 
standard thicknesses, whether of lapwelded wrought iron or 
of lapwelded or seamless mild steel :— 


Outside 
Diameter | Standard thicknesses Working pressures in 
of tube in in L. S. G ibs. per sq. inch. 
inches, 
AS Ba OSD A B C D 
2 i LOes 155 215 300 
2} Lis Soa 140 190 260 315 
2 Liv DO 79" 125 175 280 300 
23 a hye (0 es! 110 160 215 275 
5) A) See oe 140 190 250 3800 
3} SL ey, 180 180 230 280 
34 Oss 0 see oeug, 120 165 215 260 


2. On stay tubes, whether of wrought iron or of lap- 
welded steel, a working stress of 7,500 lbs. per square inch 
of the net sectional area at the bottom of the thread is 
allowed. 


8. The minimum thickness of stay tubes measured 
under the threads is to be } inch for marginal stay tubes 
and 4, inch for other stay tubes. 


4, Stay tubes are to be screwed at both ends with 
continuous threads, and the holes in the tube plates are to 
be tapped with continuous threads. The thread is not to 
be finer than 10 threads per inch. It is desirable however 


that they should be screwed to the standard 9 threads per 
inch. The stay tubes are to be expanded by roller expanders 
and not made tight by caulking only. 


5. Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 


6. If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 


DISHED PLATES WITHOUT StTayYs. 


Section 81. 1. For ends of steam chests, crowns 
of vertical boilers or other plates which are dished outwards 
to partial spherical form and not fitted with stays the 
following formula is to be used :— 


WP. is the working pressure in lbs. per square inch, 
t is the thickness in 82nds of an inch, 
fe is the inner radius of curvature of the end in 
inches which is not to exceed the diameter 
of shell, 
§ the minimum tensile strength of plates. 


The inside radius of curvature at the flange connecting 
the end to the cylindrical she]l is not to be less than 4 times 
the thickness of the end plate and in no case less than 
2°5 inches. 

2. Where the end has a manhole in it 5‘; inch is to 
be added to the thickness of plate. 

If the plate at the manhole is stiffened by flanging, the 
total depth of the flange from the outer surface, in inches, 
is to be at least 


SF eee 


t is the thickness of plate in inches, 
w is the minor axis of the hole in inches, 

5. Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :— 


_¢-2)SxJ 
WP=—6xrR 
where t is the thickness of the plates in 32nds of an 
inch. 


S is the minimum tensile strength of the steel 
plates in tons per square inch. 
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J is the strength of riveted joint per cent of the 
solid plate. 


Re is the inner radius of curvature in inches. 


C is a coefficient which for treble riveting is 
2°88, for double riveting is 2°9, and for 
single riveting is 3°3. 


SPaRE GEAR. 


2 bolts and nuts (or studs and nuts) for each size 
of rotor bearing. 


2 bolts and nuts (or studs and nuts) main gear 
wheel bearing. 


2 bolts and nuts (or studs and nuts) pinion bearing. — 
1 set of coupling bolts of each size used. 


One-twentieth of total number of bolts and nuts 
(or studs and nuts) for each gear case joint. 


Section 32. The articles of spare gear mentioned 
in the following list will be required to be carried in all 
vessels fitted with steam Reciprocating Engines classed in 
the Society’s Register Book, viz. :— 


One-twentieth of total number for each Turbine 
casing joint. 


2 thermometers for oil circulating system. 


2 connecting rod or piston rod top-end bolts and 
nuts. 


2 connecting rod bottom-end bolts and nats. 

2 main bearing bolts. 

1 set of coupling bolts. 

1 set of feed and bilge pump valves. 

1 set Le ge springs (where common springs are 
used). 

A quantity of assorted bolts and nuts. 

Tron of various sizes. 


1 set of bearing bushes for one gear wheel shaft. 

1 set of bearing bushes for rotor. 

1 set of bearing bushes for pinion shafts. 

One half set of packing rings or segments for each 
gland of rotor shafts so fitted and half the 
number of springs fitted. 

2 ordinary thrust horseshoes (or thrust rings) for 
main thrust block, or sufficient pads for one 
face of Michell type of main thrust block. 

Turbine thrust and adjusting bushes with rings 
complete, or one set of pads of Michell type 
for one turbine of each size fitted. 


In addition to the foregoing the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 

Crank shaft. 

Propeller shaft. 

Propeller, or a full set.of blades. 

Stern bush, or lignum vitee lining for bush. 
1 pair of connecting rod brasses, 

1 pair of cross head brasses. 

1 set of link brasses. 

1 eccentric strap complete. 


1 set of liners for adjusting block of different 
thicknesses. 

1 set of feed pump valves. 

1 set of bilge pump valves. 

1 set of valves for lubricating oil pump. 

1 bucket and rod for lubricating oi] pump. 

1 escape valve spring of each size fitted. 

A quantity of assorted bolts, studs and nuts. 

Bars and plates of iron or mild steel. 


In addition to the foregoing, the following articles are 


Air pump rod. recommended to be carried with a view to expedite repairs 
Water circulating pump rod. _ and lessen delay in distant ports, viz. :-— 
H. P. valve spindle. 1 propeller of each hand, or one set of blades of 


L.P. valve spindle. 

1 set of check valves. 

6 cylinder cover bolts. 

6 junk ring bolts. 

4 valve chest cover bolts. 

2 dozen boiler tubes. 

3 dozen condenser tubes. 

1 cylinder escape valve and spring. 
1 set of safety valve springs. 


SparRE GEAR FOR STEAM TURBINE ENGINES. 
In vessels classed in the Society’s Register Book fitted 


with Steam Turbine Engines the articles of spare gear 
mentioned in the following list will be required to be 
carried, viz.:— 


each hand. 

1 propeller shaft. 

Lignum Vite lining for one stern bush. 

Sufficient material for one gland and one dummy 
ring of each size where labyrinth packing is used. 

1 air pump rod, bucket and valves. 

1 water circulating pump rod, bucket and valves, 
or impeller and shaft. 

2 doz. boiler tubes. 

5°/, of the number of condenser tubes and 
packing glands for same. 

10°/, of the tubes for oil cooler and packing glands 
for same. 

1 set of boiler feed check valves. 

1 set of safety valve springs. 
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PERIODICAL SURVEYS. 

Section 88. 1. The machinery and boilers of all 
steam ships and the donkey boilers of sailing vessels are to be 
surveyed annually if practicable, and in addition are to be 
submitted to a Special Survey upon the occasions of the 
‘vessels undergoing the Special periodical Surveys Nos. 1, 2, 
and 8, prescribed in the Rules, unless the machinery and 
boilers have been specially surveyed within a period of twelve 
months. 

2. At these Special Surveys, and on other occasions if 
deemed necessary by the Surveyors, the propeller, stern-bush, 
sea connections, and their fastenings, are to be examined 
while the vessel is in dry dock. 


3. The screw shaft is to be drawn at intervals of not 
more than three years in the cases of shafts fitted with 
continuous liners, and of shafts fitted with approved glands, 
or other approved appliances, at their after ends to permit 
of them being efficiently lubricated. In the cases of other 
screw shafts, they should be drawn at intervals of not more 
than two years. (On the application of owners, the Com- 
mittee will be prepared to give consideration to the cireum- 
stances of any special case.) 


4, The cylinders, pistons, slide valves, crank, thrust and 
tunnel shafts, pumps and condensers are to be examined, and 
if necessary the condenser is to be tested. 


5. The valves, cocks, pipes and strainers of the pumping 
arrangements are to be examined, 


6. The boilers and superheaters are to be examined 
internally and externally, and if deemed necessary by the 
Surveyors, both boilers and superheaters are to be drilled or 
tested by hydraulic pressure ; the safe working pressure is to 
be determined by their actual condition. 


7. The steam pipes and the principal boiler mountings 
are to be examined and the safety valves set to the safe 
working pressure, 


8. If satisfactory, these Surveys will be recorded in the 
Register Book thus :—* LMC6,22” in red or “ B&MS6,22” 
in red. 

9. “LMC” (Lioyp’s MacHINeRY CERTIFICATE) 
denotes that the machinery and boilers are fitted in accordance 
with the Rules ; and when followed by a date, indicates that 
they were found at that time to be in good condition. “MS” 


71, FencHurcuH Street, Lonpon, E.C.3. 
13th July, 1922. 


with a date denotes that the engines at that time were found 
upon inspection to be in good condition. “BS” with a date 
denotes that the boilers were found upon inspection at that 
time to be in good condition. 


10. “B&MS” (Borers AND MacHINERY SURVEYED), 
with a date, denotes that the boilers and machinery, though 
not fitted strictly in accordance with the Rules, were found 
upon inspection at that time to be in good condition. 


11. In the event of either the machinery or boilers 
appearing to be impaired to such an extent as to render it 
desirable that either or both be specially surveyed within 
the periods prescribed above, a Certificate for either 
machinery or boilers for a limited period will be granted 
according to the nature of the case. 


BOILERS. 


Section 84. 1. Water tube boilers are to be specially 
surveyed annually. 


2. The boilers of all vessels are to be specially surveyed 
when six years old, and subsequently they are to be specially 
surveyed annually. 


8. At these surveys the boilers and superheaters are 
to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters 
are to be drilled or tested by hydraulic pressure ; the safe 
working pressure is to be determined by their actual 
condition. 


4. The steam pipes and the principal boiler mountings 
are to be examined and the safety valves set to the safe 
working pressure. 

5. If satisfactory these surveys will be recorded in the 
Register Book thus :—‘* BS6,22” in red and * DBS6,22” 
in red respectively. 

6. “BS” (Boilers Surveyed) or “DBS” (Donkey 
Boiler Surveyed), with a date, denotes that the boilers were 
found upon inspection at that time to be in good condition. 

7. In the event of the boilers appearing to be impaired 
to such an extent as to render it desirable that they be 
specially surveyed within the periods prescribed above, 
a Certificate for a limited period will be granted according 
to the nature of the case. 


By order of the Committee, 


ANDREW SCOTT, 
Secrelary. 


RULES 
INTERNAL COMBUSTION 


FOR THE CONSTRUCTION 
ENGINES 


AND SURVEY OF 
(OTHER THAN OF 


THE DIESEL TYPE) FOR MARINE PURPOSES. 


GENERAL. 

Section 1. In vessels propelled by Internal Com- 
bustion Engines, the Rules as regards Machinery are the 
same as those relating to steam engines so far as regards 
the testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes and propellers. 

CONSTRUCTION. 

Section 2. 1. The following points are to be 
observed in connection with the design of the engines. 

2. The shaft bearings, connecting rod brasses, the valve 
gear, the inlet and exhaust valves are to be easily accessible. 

8. The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. 

4, In engines of above 60 B.H.P. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. 

5. In vessels intended for open sea service and fitted 
with engines in which the lubricating oil is circulated under 
pressure, a spare oil pump is to be supplied with all con- 
nections ready for immediate use, and two independent 
means are to be arranged for circulating water through the 
oil cooler, where this is fitted. 

6. If the engines are of the closed-in type, they are to 
be so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray is to be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood 
work. 

7. Carburettors, where petrol is used, and vaporizers, 
where paraffin oil is used, are to be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporizer, 
a gauze covered tray with means of draining it is to be fitted 
to prevent the fuel from flowing into the bilges. 

Strong metallic gauze diaphragms are to be fitted 
either between the carburettor (or vaporizer) and cylinders, 
or at the air inlets, 

8. If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 


insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be brought 
into contact with oil or petrol. 

The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 

9. In paraffin and heavy oil engines where lamps are 
used for ignition or for vaporizing, these lamps are to be 
fixed by some suitable bracket, and the flame enclosed when 
in use. 

10. The water circulating pump sea suction is to have a 
cock or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer which can be cleared 
inside the vessel. The discharge overboard is to be fitted 
with a cock or valve on the vessel’s skin if it is situated 
under or near the load line of the vessel. 

11. The pumping arrangements are to be the same as 
would be required for steam vessels of similar size and power, 
with the exception that a bilge suction need not be fitted 
to the main engine water circulating pump. In the cases 
of vessels fitted with water ballast, the water ballast pump 
is to be fitted with a direct suction from the engine room 
bilges. 

In open launches, and in small sailing vessels in which 
the engines are auxiliary only, a suitable additional manual 
pump, fitted to draw from the engine room bilges, may be 
accepted in lieu of a power driven pump. 

12. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside, so that 
their soundness can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 

13. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons are to be tested by 
hydraulic pressure to 30 lbs. per square inch and are to be 
perfectly tight at that pressure. 

14. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means are to be 
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provided to prevent water from being syphoned back to the 
engine. 

15. The machinery is to be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of 
the engines which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 
Section 8. 1. The diameter of the crank shaft is 
not to be less than that given by the following formula :— 
Prerank shaft} =4/ D? x (AS + B L) 
where [J = diameter of cylinder in inches or 
millimetres, 

S = length of stroke in inches or 
millimetres, 

L. = span of bearings adjacent to a crank 
measured from centre to centre in 
inches or millimetres. 

The values of AS + B L areas given in the following 
Tables :— 


TABLE I. 
For Petrol or Paraffin Oil Engines. 


2 Oycle For Smooth Water For O 
" - pen Sea 
4 Oycle Single Single Service Values of Service Values of 
Acting Engines.| Acting AS+BL MBit. Pl 


Engines, 


1,2,80r4 Cyls. | Lor2 Cyls. 0308 § +°0148 L|-0342 § +°0159 L 


§ 8 ,, [0310 $+°0143 L |:0344 §+-0159 L 
Gis 4 ,, [0351 $+:0136 L|-0389 $+°0151 L 
1Pisie 6 ,, [0474 $+:0120 L|:0526 $+ -0133 L 


The above Table applies to Engines in which there are 
bearings adjacent to each side of each crank. If there are 
two cranks between consecutive bearings the same Rules will 
apply, but L will be the span between the centres of the 
bearings adjacent to the two cranks. 

TABLE II. 
For Heavy Oil Engines in which the maximum pressure 
in the cylinders is 200 Ibs. per square inch, 


4 Cycle Single 2 Cycle Single Values of 
Acting Engines. Acting Engines. AS+BL 


1 up to 8 Cyls. | 1 upto 4 Cyls. |-0298 §+°0144 L 
oy | 6 , |°0376 $+°0118 L 


TABLE III. 


For Heavy Oil Engines in which the maximum pressure 
in the cylinders is 300 lbs. per square inch. 


| 
4 Cycle Single 2 Cycle Single Values of | 
_ Acting Engines. Acting Engines, AS+BL | 

| 


1 up to 12 Cyls. | 1 up to 6 Cyls. | 0339 §+°0195 L 


TABLE IV. 


For Heavy Oil Engines in which the maximum pressure in 
the cylinders is 450 lbs. per square inch. 


4 Cycle Single 2 Cycle Single Values of | 
Acting Engines. Acting Engines. AS+BL | 
| 


1 up to 8 Cyls. 1 up to 4 Cyls. | 10550 § +0320 LL 
it Pee 6 4 |°0570 $+°0320 L 


TABLE V. 


For Heavy Oil Engines in which the maximum pressure in 
the cylinders is 550 Ibs. per square inch. 


4 Cycle Single 2 Cycle Single Values of 
Acting Engines. Acting Engines. AS+BL 


(1,2,80r4 Oyls, | Lor2Cyls, | -0643 § +-0340 L| 


g22 om 0678 $+ °0347 L 
a Lees 0643 § +°0340 L 
12 ,, yt 0678 § +°0347 L 


2. For heavy oil engines in which the maximum 
pressure in the cylinders is intermediate between 200 and 
800 lbs. per square inch, or between 300 and 450 Ibs. per 
square inch, or between 450 and 550 Ibs. per square inch, the 
coefficients of A § + B L are to be interpolated between 
those given in the above Tables. 

3. For auxiliary engines of the above mentioned types 
the diameters of the crank shafts may be 5 per cent less 
than given by the foregoing formule applying to main 
engines for open sea service. 

4, In solid forged shafts the breadth of the webs should 
not be less than 1°83, and the thickness not less than 0°56 
times the diameter of the shaft as found by the foregoing 
formula or if these proportions are departed from, the webs 
are to be of equivalent strength. 
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5. The diameter of the intermediate shaft is not to be 
less than that given by the following formula :— 
Diameter of inter- . 3 
mediate shaft ... ole pe Alp x$ 
where J) = diameter of cylinder, 
S = stroke of piston, 
and the value of the coefficient is given in the following 


Tables :— 
TABLE VI. 


For Petrol or Paraffin Oil Engines. 
FOR SMOOTH WATER SERVICES. 


TABLE VIII. 
For Heavy Oil Engines in which the maximum 
pressure is 300 lbs. per square inch. 


4 Cycle 2 Cycle Values of the Coefficient where 

Single Single 

Acting Acting 

Engines. Engines. A="0025 | A=-0050 |A=0100 

2 Cyl. 1 Cyl. *230 "245 

Le _— "243 255 

Be > ere} *255 265 

6 ” } 3 ” 272 "280 

bs gh BRS, "290 295 299 

12 43 Ga 335 *338 "339 
TABLE IX. 


For Heavy Oil Engines in which the maximum 


pressure is 450 lbs. per square inch :— 


4 Cycle 2 Cycle Values of the Coefficient C 
Single Single where 
Acting Acting 
woarnes Engines. | ~=0025.| A=0050.| A=-0100. 
2 Cyl. 1 Cyl. "240 250 "256 
Sig _ "255 264 *270 
rae a 272 277 "282 
Biers ae 298 “B01 “304 
So iy 4 ,, *322 “B24 *325 
LZ Og 363 “364 365 
FOR OPEN SEA SERVICE. 
4 Cycle 2 Cycle Values of the Coefficient C 
Single Single where 
Acting Acting 
Bagines. Engines. | a=-0025. | A=-0050.| A="0100, 
2 Cyl. 1 Cyl. "252 262 *269 
ars —_ *269 276 283 
4 Bites 286 "291 “296 
oe ay 313 “316 *319 
Bs ass 338 *340 *341 
Lees res *382 *382 *383 


TABLE VII. 
For Heavy Oil Engines in which the maximum 
pressure is 200 Ibs. per square inch. 


4 Cycle 2 Cycle Values of the Coefficient where 
Single Single 

Acting Acting 

Engines. Engines. A="0025 | A="0050 [ A="0100 
2 Cyl 1 Cyl. *210 220 "240 
B55 _ 225 *234 "252 
ir a 239 *248 263 
Leer Tig 268 272 284 
5, : Ses *289 290 "298 
1) yee B55 334 385 338 


4 Cycle 2 Cycle Values of the Coefficient where 
Single Single 

Acting Acting 

Engines. Engines. A+"0025 | A="0050 | A="0100 
2 Cyl. 1 Cyl. *230 "252 | 289 
aes _— *245 264 "294 
Bs ai ay *259 275 "299 
Gh rs Bras 279 291 *307 
oS cle 303 309 315 
ig? Gis. 351 *355 *358 

TABLE X. 


For Heavy Oil Engines in which the maximum 
pressure is 550 lbs. per square inch :— 


| 4 Cycle 2 Cycle 


Values of the Coefficient where 
} Single Single a 
| Acting Acting | 
| Engines. Engines. A="0025 | A='0050) A=0100 | 
| j 7 aT 
2 Cyl. 1 Cyl. | *230 255 “305 
a — "245 *268 309 
Seas 2 ig | °260 “280 *812 
ae 8, | °288 296 | 818 
8: ss Seat “310 “316 323 | 
i2f = Bi aes 360 | ‘864 “368 | 
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In using the foregoing tables the appropriate value of 


A is found from 
Ax W x dx R’?=D’x S 
where [) = diameter of cylinder in inches, 

S = stroke of piston in inches, 

d = diameter of fly wheel in feet, 

R = revolutions of engines per minute, 

W = total weight of fly wheel in tons. 

6. If a separate fly wheel shaft is fitted its diameter is to 

be at least equal to that of the crank shaft. 

- 7. Where ordinary deep collars are used the diameter of 
the thrust shaff; measured under the collars is to be at least 
aiths of that of the intermediate shaft. The diameter 
may be tapered off at each end to the same size as that of 
the intermediate shaft. 

8. The diameter of the screw shaft is not to be less than 
the diameter of the intermediate shaft (found by the fore- 


going formula) multiplied by (-63 + cas but in no case 
is it to be less than 1°07 T 
Where P=the diameter of the propeller in inches or 
millimetres, 
T=the diameter of the intermediate shaft in 
inches or millimetres. 


This size of screw shaft is intended to apply to shafts 
fitted with continuous liners the whole length of the stern 
tube, as provided for in Section 11, clause 3 (Rules for 
Engines and Boilers of Steam Vessels). If no liners are used, 
or if two separate liners are used, the diameter of the shaft 
is to be ahs that given above. 

The diameter of the screw shaft is to be tapered off at 
the forward end to the size of the thrust shaft. 


9. Where shafts are proposed to be made of special high 
tensile steel, their sizes should be submitted for consideration. 


FUEL TANKS AND CONNECTIONS. 


Section 4. 1. All fuel tanks and their fittings are 
to be in accordance with Section 85 (Rules for Steel Ships). 

2. Strong and readily removable metallic gauze dia- 
phragms are to be fitted at all openings on petrol 
tanks. 
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3. Glass gauges are not to be fitted to fuel tanks 
containing either petrol or paraffin oil. 

4, Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 

5. Separate fuel tanks are to be provided with metal or 
lined trays to prevent any possible leakage from them flowing 
into the bilges, or saturating woodwork. Arrangements are 
to be provided for emptying the tanks and draining the 
trays beneath them. For petrol tanks the trays are to be 
fitted with drains leading overboard where possible or they 
are to be gauze-covered trays with means for draining them. 

6. All petrol or paraffin oil pipes are to be of annealed 
seamless copper with flexible bends. Their joints are to be 
conical, metal to metal. A cock or valve is to be fitted at 
each end of the pipe conveying the fuel from the tank to 
the carburettor or vaporizer. The fuel pipes are to be led 
in positions where they are protected from mechanical 
injury and can be exposed to view throughout their whole 
length. 

7. The engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 

8. An approved fire extinguishing apparatus is to be 
supplied. 


PERIODICAL SURVEYS. 

Section 5. 1. The machinery is to be submitted to 
survey annually. At these surveys, the cylinders, pistons, 
connecting rods, crank and other shafts, inlet and exhaust 
valves and gear, clutches, reversing gear, propeller, sea 
connections, and pumps are to be examined. The electric 
ignition is to be examined and the electric leads tested. The 
separate fuel tanks and all connections are to be examined, 
and if deemed necessary by the Surveyor, to be tested to the 
same pressure as required when new. If practicable, the 
engines should be tested under working conditions. 


2. The screw shaft is to be drawn at intervals of not 
more than three years in the cases of shafts fitted with con- 
tinuous liners, and of shafts fitted with approved glands, or 
other approved appliances, at their after ends to permit of 
them being efficiently lubricated. In the cases of other screw 
shafts, they should be drawn at intervals of not more than 
two years. (On the application of Owners, the Committee 
will be prepared to give consideration to the circumstances 
of any special case.) 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF 
DIESEL ENGINES AND 


THEIR AUXILIARIES. 


GENERAL. 


Section 1. In vessels propelled by Diesel Oil 
Engines, the Rules as regards machinery are the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1. In vessels built under Special Survey 
and fitted with Diesel Engines, the engines are also to be 
constructed under Special Survey. 


2. In cases of Diesel Engines being built under Special 
Survey, the distinguishing mark ># will be noted in Red, 
thus :—>KLMO or >KNE. 


3. In order to facilitate the inspection, the plans of 
the machinery are to be examined by the Surveyors, and 
the dimensions of the shafts are to be submitted for 
approval. 


4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 


5. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 


6. The auxiliary engines used for air compressing, 
working dynamos and ballast, or other, pumps, are also to 
be surveyed during construction. 


7. In cases where the designed maximum pressure in 
the cylinders does not exceed 500 Ibs. per square inch, 
the diameter of the crank shaft of the main engines is 
not to be less than those given by the following 
formula :— 

Diameter of 


on 
crank ant =a/ ps x (AS + BL) 


where [) = diameter of cylinder, 
S = length of stroke, 
L. =span of bearings adjacent to a crank, 
measured from inner edge to inner edge. 


The values of (AS + BL) are as given in the follow- 
ing table :— 


TABLE I. 


4 Cycle Single 


Acting Engine. 


2 Cycle Single 


Acting Engine. 


Values of the Co- 
efficients. 


4 or 6 cyls. 2 or 3 cyls. 089S + -056L 
8 cyls. 4 cyls. 0998 + -054L 
10 or 12 cyls. 5 or 6 cyls. 1118 + -052L 
16 cyls. 8 cyls. 1318 + -050L 


For auxiliary engines of the Diesel Type the diameters 
of the crankshafts may be five per cent less than given by 
the foregoing formula. 

8. In solid forged shafts the breadth of the webs 
should not be less than 1°33 times and the thickness not 
less than 0°56 times the diameter of the shaft as found 
by the foregoing formula, or, if these proportions are 
departed from, the webs are to be of equivalent strength. 


9. The diameter of the intermediate shaft is not to be 
less than that given by the formula :— 


Diameter of inter- we A 
mediate shaft ...) r/ p x § 
where D = the diameter of cylinder, 
S = the stroke of piston, 
C is a coefficient found from the following 


Table by interpolation from the values found for A. 


Where the stroke is not less than 12 times, nor more than 
1°6 times the diameter of the cylinder, (735 D + ‘273 §) 


. 
may be taken instead of / Dox Ss 
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TABLE II. 


| 2 Cycle Single Values of pe Ooaiielent iS. hess 
Acting Engines. ¥ 


| A=:0025 | A='0050 | A= 0100 
2 Oyls. | 805 ‘317. | «= -°886 
ae | 846 368 ‘38D 
dete "364 "380 396 
Bucy "380 391 “404 
6 | *898 403 412 


Values y i vhe 
| 1 Oyste Stagie : hes ues Us one opts C where 


Acting Engines. A=—-0025 | A —-0050 | A —-0100 
4 Cyls. 300 *312 827 
Gis 338 *BDD 370 
Bross B57 366 ‘376 

LOD, 376 *382 389 
a 394 398 404 


In using the above table the appropriate value of A is 
found from 
AxWxd?xR?=D°?x§S 
where D = diameter of cylinder in inches, 

S = stroke of piston in inches, 

d = diameter of fly wheel in feet, 
R = revolutions of engines per minute, 

W = total weight of fly wheel in tons. 


10. The diameter of the fly wheel shaft is to be at least 
equal to that of the crank shaft. 


11. Where ordinary deep collars are used the diameter 
of the thrust shaft measured under the collars is to be at 
least ths that of the intermediate shaft. The diameter 
may be tapered off at each end to the same size as that of 
the intermediate shaft. 


12. The diameter of the screw shaft is not to be less 


than the diameter of the intermediate shaft (found by the 
foregoing formula) 


multiplied by (03 + a), but in no case is it to be 


less than 1°07 T, 
where P = the diameter of the propeller in inches, 
T = the diameter of intermediate shaft in inches. 
The size of the screw shaft is intended to apply to 
shafts fitted with continuous liners the whole length of the 
stern tube, as provided for in Section 11, paragraph 3, of the 


Rules for Engines and Boilers of Steam Vessels. If no 
liners are used, or if two separate liners are used, the 
diameter of the screw shaft is to be ahs that given above. 

The diameter of the screw shaft is to be tapered off at 
the forward end to the size of the thrust shaft. 


15. If the designed maximum pressure in the 
cylinders exceeds 500 lbs. per sq. inch, the diameters 
of the shafting throughout is to be increased in 


3 cia 
the proportion of th maximum pressure in lbs. per sq. inch 
500 


14. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside so that 
their soundness can be ascertained by inspection, and their 
thickness at the upper part is not less than xth of the 
diameter of the cylinder, they need not be hydraulically 
tested by internal pressure. If, however, they are made of 
complicated form, the question of testing is to be submitted. 


15. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to be tested 
by hydraulic pressure to 30 lbs. per square inch, and are to 
be perfectly tight at that pressure. 


16. The exhaust pipes and silencers are to be water- 
cooled or lagged by non-conducting material, where risk of 
damage by heat is likely to occur. 


17. The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent. above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur. 


18. The air compressors and their coolers are to be so 
made as to be easy of access for overhaul and adjustment. 


19. Where the fuel is injected into the cylinders by air 
pressure, the following conditions are to be observed :— 


In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient power to enable the main 
engines to be kept continuously at work when the main 
compressor is out of action. 


If the manceuvring gear is arranged so that the engines 
can be kept continuously at work with some of the cylinders 
out of action, the auxiliary compressor need only be of 
sufficient power to enable the engines to be kept at work 
under these conditions. 

Tn twin screw vessels in which two sets of compressors 
are fitted, the auxiliary compressor is to be of such size as 
to enable it to take the place of either of the main 

g 2 
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compressors. If in such engines each main compressor is 
sufficiently large to supply both engines, a smaller auxiliary 
compressor will be sufficient. 


20. A small auxiliary compressor, worked by a steam 
engine, or by an oil engine not requiring compressed air, is 
to be fitted for first charging the air receivers. 

21. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause. 


22. The water circulating pump sea suction is to be 
provided with an efficient strainer which can be cleared 
inside the vessel. 


23. In all vessels fitted with engines in which the 
lubricating oil is circulated under pressure a spare oil pump 
is to be supplied with all connections ready for immediate 
use, and two independent means are to be arranged for 
circulating water through the oil cooler. 


AIR RECEIVERS AND PIPES. 


Section 8. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of the engines without 
replenishment. 


2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seamless steel or of 
welded, or riveted, steel plates. 


8. Quality of Material—If made of welded, or 
riveted, steel plates, the ordinary rules regarding steel 
material for boilers apply, which provide that where welding 
is employed, either in the longitudinal seams or at the ends, 
the material is to have a tensile strength not exceeding 
30 tons per square inch (Section 6, clause 2, paragraph (a), 
Rules for Quality and Testing of Materials). In these 
cases the welding is to be lap welding ; neither oxy-acetylene 
nor electric welding will be permitted. 

4, In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent less than that 
required with boiler plates. 


5. Tensile and Bend Tests are to be made from the 
material of each receiver. Where.they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
before the plates are bent into cylindrical form. In the 
cases of seamless receivers, the thicknesses are to be verified 


by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces 
required from either of the open ends of the tube. The 
test pieces are to be annealed before test, so as to properly 
represent the finished material. 

6. The permissible working pressure for welded or 
seamless receivers is to be determined by the following 
formule :— : 

Maximum working pressure in Ibs. per sq. inch 


-=CxSx(T-2) 
D 


for thicknesses of § in. and above, 
~€xSx(T—-) 
a D 


for thicknesses below § in., 
where § = Minimum tensile strength of the steel 
material used, in tons per sq. inch, 
T = Thickness of the material, in sixteenths 
of an inch, 
D = Internal diameter of cylinder, in inches, 
C = Coefficient as per following Table :— 
Coefficient 
77 for seamless receivers of thick- 
ness of $ in. and above, 
69 for seamless receivers of thick- 
ness below ¢ in. 
54 for welded receivers of thick- 
ness of $ in. and above, 
48 for welded receivers of thick- 
ness below @ in. 
7. For flat ends welded into the cylindrical shells, the 
thickness is not to be less than 


where [T = thickness, in sixteenths of an inch, 

D = internal diameter, in inches, 

P = working pressure, in lbs. per square inch. 
8. The permissible working pressure for receivers made 


of riveted steel plates is to be determined by the rules 
regulating the working pressure of boilers. 
9. Each welded or seamless receiver is to be carefully 
annealed after manufacture, and before the hydraulic test. 
10. Each welded or seamless receiver is to be subjected 
to a hydraulic test of twice the working pressure, which 
it shall withstand without permanent set. 


. 
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11. Each receiver made of riveted steel plates for 
pressures up to 3001bs. per sq. inch is to be tested by hydraulic 
pressure to 15 times the working pressure, plus 50 lbs. per 
sq. inch. Where higher working pressures are used, the test 
pressure need not be more than 200lbs. per sq. inch above 
the working pressure. 

12. All receivers above six inches internal diameter 
are to be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
are to be sufficiently large for access. Means are to be pro- 
vided for cleaning the inner surfaces by steam, or otherwise. 


13, Each receiver which can be isolated is to be pro- 
vided with a safety valve, adjusted to the maximum working 
pressure. If, however, the air compressor is fitted with a 
safety valve so arranged and adjusted that no greater 
pressure than that permitted can be admitted to the re- 
ceivers, they need not be fitted with safety valves. 


14. Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 


15. Oil or air pipes subjected to high pressure are 
to comply with the Rules for steam pipes, Section 18, 
clauses 7 and 16 (Rules for Engines and Boilers of Steam 
Vessels). 

Pipes which are subjected to a working pressure up to 
1,000 Ibs. per square inch are to be tested hydraulically to at 
least twice the working pressure to which they will be 
subjected, and those subjected to a higher working pressure 
than 1,000 Ibs. per square inch to an hydraulic test of at least 
1,000 Ibs. per square inch above their working pressure. 


PUMPING ARRANGEMENTS. 


Section 4. The pumping arrangements are to be 
the same as would be required for steam vessels of 
similar size and power, with the exception that a bilge 
suction need not be fitted to the main engine water circu- 
lating pump. In the cases of vessels fitted with water 
ballast, the water ballast pump is to be fitted with a direct 
suction from the engine room bilges. 


MISCELLANEOUS. 


Section 5. 1. All oil fuel pipes, tanks and their 
fittings are to comply with the requirements of Section 35 
(Rules for Steel Ships). 


2. Special attention is to be given to the ventilation 
of the engine room. 


3. If the auxiliaries are worked by electricity, the 
cables in connection with them are to be in accordance 
with the rules for electric fittings. 


4, It is recommended that all pipes conveying fuel oil 
should, as far as possible, be made of steel or iron, rather 
than copper, owing to the rapid corrosion of copper pipes 
when using oil containing sulphur. 


SPARE GEAR. 


Section 6. The articles mentioned in the following 
list will be required to be carried, viz. :— 


1 cylinder cover complete for the main engines, with 
all valves, valve seats, springs, etc., fitted to it. 

In addition, one complete set of valves, valve seats, 
springs, etc., for one cylinder of the main and of 
the auxiliary Diesel engines, and fuel needle valves 
for half the number of cylinders of each engine. 

1 piston complete, with all piston rings, studs, and 
nuts for the main engines. 

In addition, one set of piston rings for one piston of 
the main and of the auxiliary Diesel engines. 

1 complete set of main skew wheels for one main 
engine. 


bo 


connecting rod, or piston rod, top-end bolts and 
nuts, both for the main and for the auxiliary 
Diesel engines. 


bo 


connecting rod bottom end bolts and nuts, both 
for the main and for the auxiliary Diesel engines. 


2 main bearing bolts and nuts, both for the main 
and for the auxiliary Diesel engines. 


1 set of coupling bolts for the crank shaft. 


1 set of coupling bolts for the intermediate shaft. 


_ 


complete set of piston rings for each piston of the 
main and of the auxiliary compressors. 


1 half set of valves for the main and for the auxiliary 
compressors. 


1 fuel pump complete for the main engine, or a 
complete set of all the working parts. 


1 fuel pump for the auxiliary Diesel engine, or a 
complete set of all working parts. 


1 set of valves for the daily fuel supply pump. 
1 set of valves for the water circulating pumps. 


1 set of valves for one bilge pump. 
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1 set of valves for the scavenge pump, where lift 
valves are used. 

1 set of valves for the lubricating oil pump. 

1 bucket and rod for the lubricating oil pump. 

A quantity of assorted bolts and nuts, including one 
set of cylinder cover studs and nuts. 

Lengths of pipes suitable for the fuel delivery and 
the blast pipes to the cylinders, and the air delivery 
from the compressors to the receivers, with unions 
and flanges suitable for each. 


PERIODICAL SURVEYS. 


Section '7. 1. The engines are to be submitted to 
survey annually, and in addition are to be submitted to a 
Special Survey upon the occasion of the vessels undergoing 
the Special Periodical Surveys Nos. 1, 2, and 3 prescribed in 
the Rules, unless the machinery has been specially surveyed 
within a period of twelve months, in which case the Annual 
Survey will be sufficient. 


2. Special Surveys.—At these special surveys, the 
main engines and the auxiliary engines are to be examined 
throughout, viz.:—All the cylinders, pistons, valves and 
valve gears, connecting rods and guides, pumps, crank, 
intermediate, and thrust shafts, propellers, stern bushes, sea 
connections and their fastenings, are to be examined. The 
air compressors are also to be examined. The air receivers 
are to be cleaned and examined and, if necessary, tested, as 
provided for in clause 3 of this Section. 


3. Annual Surveys.—The whole of the parts of the 
engines which the engineers of the vessel open up for 
adjustment and overhaul should be examined and reported 
upon. The Survey is to include, for each main engine, the 
examination of at least 2 pistons, 2 cylinder covers and their 
valves, 2 connecting rods and their brasses, both top and 
bottom ends, 2 of the main bearings and crank shaft 
journals, and 1 of the tunne! bearings. If these are all 
satisfactory, their condition may be taken as representing 
that of the other similar parts. 
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In the auxiliary Diesel engines, a similar course is to be 
adopted, but in this case one of each of the parts mentioned 
of each engine will be sufficient, if found to be satisfactory. 


The valve gears of all the Diesel engines are to be 
examined, so far as practicable, without complete dismantling. 


The air receivers are to be examined internally if possible, 
and, together with the air pipes from the compressors, are to 
be cleaned internally by means of steam, or otherwise. If 
the air receivers cannot be examined internally, they are to 
be tested by hydraulic pressure to twice the working pressure 
at each alternate Annual Survey, attention being specially 
given to the welding of the ends and of the longitudinal 
joints. 


The pumps and air compressors are be examined and 
tried under working conditions. If found to be satisfactory, 
they need not be dismantled. 


The manceuvring of the engines is to be tested under 
working conditions. 


If the examination reveals any defects, the Surveyor 
should recommend such further opening up as he may 
consider to be necessary. 


4. Record of Survey.—If the various parts mentioned 
in clauses 2 or 3 are all found to be in a satisfactory 
condition and the Surveyor finds that the machinery 
generally is in good order, he should recommend the vessel 
to have a fresh record of LMC. 


5. The screw shaft is to be drawn at intervals of not 
more than three years in the cases of shafts fitted with 
continuous liners, and of shafts fitted with approved glands, 
or other approved appliances, at their after ends to permit 
of them being efficiently lubricated. In the cases of other 
screw shafts, they should be drawn at intervals of not more 
than two years. (On the application of Owners, the 
Committee will be prepared to give consideration to the 
circumstances of any special case.) 


By order of the Committee, 
ANDREW SCOTT, 


Secretary. 
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RULES FOR ELECTRIC FITTINGS ON BOARD VESSELS. 


GENERAL. 


Section1. 1. In cases in which electricity is used on 
board classed vessels for purposes other than propulsion of 
the ship, the following Rules are to be observed. 


2. Standard Systems.—The following 
distribution may be used :— 


systems of 


A. Single wire with Hull return. 


B. Two-wire with direct or single-phase alternating 
current. 


©. Three-wire with direct current. 
D. Three-phase three-wire. 
E. Three-phase four-wire. 


3. Limiting Pressures.—The pressure of supply is not 
to exceed the following values :— 


(a) With direct current for power, heating or lighting, 
250 volts. 


(>) With alternating current for power and heating, 
250 volts ; for lighting, 150 volts. 


GENERATING PLANT. 


Section 2. 1. Rating of Generators.—Generators 
are to be capable of sustaining an overload of 25 per cent 
for 2 hours. The temperature rise at rated full load is not 
to exceed 72 degrees F. 

2. Automatic Regulation of Pressure.—() Generators 
are to be compound wound unless arranged to run in parallel 
and at such distances apart as to render the amount of 
copper in the equalizing conductors excessive, in which case 
they may be shunt wound. 


(>) Generators, unless otherwise specified, are to be 
over-compounded 5 per cent under conditions of constant 
speed and excitation. 


3. Field Regulators——Where generators are run in 
parallel each is to be fitted with an adjustable regulating 
resistance in series with its shunt field, to vary the pressure 
of the generator between 5 per cent above, and 10 per cent 
below the normal at any load, and there are not to be less 
than 25 equal steps of resistance. 


4, Terminals.—(a) Suitable terminals, clearly marked, 
are to be provided in an accessible position convenient for 
wiring, and they are to be furnished with appropriate cable 
sweating sockets. 


(b) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 


5. Lubrication —(a) Generators are to be efficiently 
and continuously lubricated automatically with the base of 
the machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 


(d) If ring lubrication is employed, the rings are to be 
so constrained that they cannot leave the shaft. 


(c) Oil flingers, or other suitable means, are to be 
provided to prevent the lubricant from creeping along the 
shaft, or otherwise gaining access to the insulation of the 
machine or any live part thereof. 


6. Position in Ship.—(a) The generators are to be 
placed in a well-ventilated compartment in which inflammable 
gases cannot accumulate, and in such a position as to be 
clear of all inflammable material. Unprotected woodwork 
or other combustible material is not to be fitted within a 
distance of 12 inches measured horizontally from, or within 
4 feet measured vertically above, the generators, 

(b) The generators are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to damage 
from water, steam or oil, and in all sea-going ships they are 
to be placed with their axes of rotation in a fore and aft 
direction. 


7. Plant to be Harthed.—The bedplate and frame 
of the generating plant are to be efficiently earthed, and 
insulation is net to be interposed between the prime mover 
and the generator. 


SWITCHBOARDS. 


Section 3. 1. Position —-(a) Switchboards are to 
be placed in accessible positions, free from inflammable gases 
and acid fumes, in which they are not exposed to risk of 
mechanical injury or to damage from water, steam or oil. 
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(6) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 12 inches of any 
live metal measured horizontally from, or within 4 feet 
measured vertically above, the switchboard. 


2. General Construction.—(a) Switchboards are to be 
constructed wholly of durable, incombustible, non-absorbent 
materials, and all insulation is to be of permanently high 
insulation resistance. 


(/) If semi-insulating materials such as marble or slate 
are used, all conducting parts connected to one pole are to 
be insulated from the slate or marble slab with mica or 
micanite, and the slab is to be similarly insulated as a whole 
from the frame on which it is mounted ; the frame is to be 
effectually earthed. It is recommended that wooden frames 
should not be fitted to switchboards. 


(c) The various live parts are to be so arranged, by 
suitable spacing or shielding with incombustible insulating 
materials, that an are cannot be maintained between any 
such parts. 


(d) All parts, including connections, are to be readily 
accessible from the front or back. Fuses are not to be placed 
at the back of the board. 


(e) Omnibus bars and ordinary connecting conductors 
on switchboards are to be so proportioned that their average 
temperature will not rise more than 54 degrees F. above 
that of the surrounding air when the maximum current 
flows through them continuously, and the temperature rise 
of each part is not to exceed the average temperature by 
more than 9 degrees I’, 


(/) Each voltmeter, pilot or earth lamp, with its con- 
necting wires, is to be protected individually by a fuse on 
each insulated pole. 


(g) Switches are to be so connected to omnibus bars 
that their blades or moving parts are not alive in the off 
position. 

(i) Where switches and fuses are fitted on the same 
pole, these switches are to be connected between the fuses 
and the omnibus bars of the switchboard. 


(t) Where single-pole switches or fuse-switches are 
required by these regulations, they are to be fitted on the 
same pole throughout the installation. 


(/) Where a separate fuse and switch or separate fuses 
and linked switches are required by these regulations, they 
may be replaced by a fuse-switch or linked fuse-switches. 


MAIN SWITCHGEAR. 


Section 4. Each main switch-board is to be fitted 
with the following switchgear as a minimum. 


Two-WIRE SYSTEMS. 
1. (a) Where only one generator is installed : 
For the Generator :— 


(i) Hither a single-pole overload circuit breaker or 
a single-pole fuse and a single-pole switch on the 
insulated pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Either a double-pole overload circuit breaker or 
a fuse on each pole and a double-pole linked 
switch in a two-conductor insulated system, 


(4) For each Outgoing Circuit :— 
(i) A single-pole fuse and a single-pole switch on 
the insulated pole in a single-conductor or a two- 
conductor earthed system. 


(ii) A fuse on each pole and a single-pole switch 
on one pole in a two-conductor insulated system. 


2. Where more than one generator is installed, the 
generators not being arranged to run in parallel : 


(a) For each Generator :— 
(i) Either a single-pole overload circuit breaker, or 
a single-pole fuse and a single-pole switch, on the 
insulated pole in a single-conductor or a two- 
conductor earthed system. 

(ii) Hither a double-pole overload circuit breaker, or 
a fuse on each pole and a double-pole linked 
switch in a two-conductor insulated system. 

(>) For each Outgoing Circuit :— 
(i) A single-pole fuse and a single-pole change-over 
switch on the insulated pole in a single-conductor 
or a two-conductor earthed system. 


(ii) A fuse on each pole and a single-pole change- 
over switch on one pole, all such change-over 
switches being on the same pole in a two-conductor 
insulated system. 

3. Where more than one generator is installed, the 
generators being arranged to run in parallel : 


(a) For each generator, if shunt-wound :— 
A circuit breaker with overload and reversed current 
trips. This circuit breaker to be :— 
(i) Single-pole in a single-conductor or a two- 
conductor earthed system. 
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(ii) Double-pole in a two-conductor insulated system. 


(6) For each generator, if compound-wound :— 


A circuit breaker with overload and reversed-current 
trips, and a single-pole equalizer switch so interlocked with 
the circuit breaker that this equalizer switch must be closed 
before the circuit breaker, and cannot be opened until the 
main circuit is broken, This circuit breaker to be :— 


(i) Single-pole in a single-conductor or a two- 
conductor earthed system. Double-pole in a 
two-conductor insulated system. 


(c) For each Outgoing Cireuit :— 


(i) A single-pole fuse and switch on the insulated 
pole in a single-conductor or a two-conductor 
earthed system. 


(ii) A fuse on each pole and a single-pole switch on 
one pole in a two-conductor insulated system. 


THREE-WIRE SYSTEMS. 


4. Where more than one generator is installed, the 
generators being arranged to run in parallel, whether the 
machines are wound for the full pressure or for half pressure 
and act as balancers :— 


(a) For each generator, if shunt-wound :— 


A double-pole circuit breaker with overload and 
reversed current trips. 


(6) For each generator, if compound-wound :— 


A double-pole circuit breaker with overload and 
reversed-current trips, and a single-pole equalizer switch so 
interlocked with the circuit breaker that this equalizer 
switch must be closed before the circuit breaker, and cannot 
be opened until the main circuit is broken. 


(c) For each outgoing three-wire circuit where the 
supply is given to three conductors :— 


Either a double-pole overload circuit-breaker controlling 
the outer conductors, or a fuse on each outer conductor and 
a double-pole linked switch controlling the outer conductors. 
A fuse or switch is not to be included in the neutral con- 
ductor, but this requirement does not preclude the provision 
of an isolating link for testing purposes. 


(d) For each outgoing two-conductor insulated circuit 
from the neutral and one outer of a three-wire system :— 

Either a double-pole overload circuit-breaker, or a 
double-pole linked switch with a fuse on each pole. 


(e) For each outgoing single-conductor or two-conductor 
earthed circuit frdm the neutral and an outer of a three-wire 
system :— 

Either a double-pole circuit breaker with overload 
trip on that pole which is connected to the outer conductor, 
or a single-pole fuse on that pole which is connected to the 
outer conductor and a double-pole linked switch. 


THREE-PHASE THREE-WIRE SYSTEMS. 


5. (a) For each generator :— 

A triple-pole circuit-breaker with overload trips on at 
least two phases. 

(b) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 

Either a triple-pole circuit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with a 
fuse on each pole. 

(c) For each outgoing two-wire circuit to which a 
supply is given from any two of the three conductors :— 

Either a double-pole overload circuit breaker, or a 
double-pole linked switch with a fuse on each pole. 


THREE-PHASE FOUR-WIRE SYSTEMS. 


6. (a) For each generator :— 
A triple-pole circuit breaker with an overload trip on 
each phase. 


(¥) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 

Hither a triple-pole circuit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with 
a fuse on each pole. 


(c) For each outgoing two-wire circuit to which a 
supply is given from one of the three conductors and the 
neutral :— 

Hither a single-pole overload circuit-breaker, or a 
single-pole switch and single-pole fuse. 


(d) For each outgoing four-wire circuit used to supply 
a distribution switchboard from which three-wire or two-wire 
circuits radiate :— 

Hither a triple-pole circuit breaker with an overload 
trip on each phase, or a triple-pole linked switch with a fuse 
on each pole. A fuse or switch is not to be included in the 
neutral conductor, but this requirement does not preclude 
the provision of an isolating link for testing purposes. 
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INSTRUMENTS. 


Section 5.—Each main switchboard is to be provided 
with the following instruments as a minimum :— 


TWO0-WIRE SYSTEMS. 
1. (a) Where only one generator is installed, one am- 
meter and one voltmeter. 


(6) Where more than one generator is installed, the gene- 
rators not being arranged to run in parallel, an ammeter for 
each generator and one voltmeter, for use on any generator, 
fitted with a linked double-pole multiple-way switch or plug. 


(c) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter for 
each generator, and two voltmeters; also a synchronizing 
device for paralleling purposes if the current be alternating. 
For compound machines the ammeter is to be connected 
on the opposite pole from that to which the equalizer 
connection is made. One of these voltmeters is to be fitted 
with a linked double-pole multiple-way switch or plug 
enabling it to be connected to any one generator before the 
machine is put in circuit; the other voltmeter is to be 
permanently connected te the omnibus bars. 


THREE-WIRE SYSTEMS. 

2. In addition to the instruments required for two-wire 
systems a voltmeter is to be connected between the neutral 
and each outer omnibus bar; also a central zero ammeter 
in the main neutral conductor. 


THREE-PHASE SYSTEMS. 
3. (a) Where only one generator is installed, an am- 
meter on each phase, and one voltmeter. 


(6) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter on 
each phase for each generator, two voltmeters and a 
synchronizing device for paralleling purposes. One of these 
voltmeters is to be fitted with a linked double-pole multiple- 
way switch or plug enabling it to be connected to one phase 
of any one generator before the machine is put in circuit. 
The other voltmeter is to be permanently connected to one 
phase of the omnibus bars. All these voltmeter connections 
are to be made to the same phase in each case. 


4, Each voltmeter is to be protected by a fuse on each 
insulated pole. 


5. Earth Testing.—Main switchboards are to be pro- 
vided with suitable means for indicating the state of the 
insulation of the system, either by lamps, voltmeters, or 
otherwise, unless one pole be permanently earthed. 


SWITCHES AND CIRCUIT BREAKERS. 


Section 6. 1. Each switch, fuse-switch, and other 
circuit breaker is to comply with the following require- 
ments :— 


(a) All parts are to be so proportioned that their tem- 
perature will not rise more than 54 degrees F. above that 
of the surrounding air when the normal working current for 
which they are designed flows through them continuously. 


(b) Each fuse-switch when opening the circuit as a 
switch, and each switch, shall break the circuit without 
permitting an arc to be maintained when a current 50 per 
cent greater than that for which it is rated is flowing under 
a pressure 50 per cent in excess of the pressure of supply. 
Each fuse-3witch when opening the circuit as a fuse, and 
each circuit breaker, is to comply with the Rule for fusible 
cut-outs. 


(c) Each cireuit-opening device is to be so constructed 
and arranged that when placed in the off position it cannot 
accidentally move sufficiently to close the circuit. 


(d@) The handles and their attachments are to be 
mechanically strong, and the exposed surface is to consist 
entirely of insulating material. ‘They are to be so designed 
that the hand of the operator cannot accidentally touch live 
metal or be injured through an adjacent fuse blowing. 
They are not to operate through open slotted holes. 


(e) The bases are to be of durable, incombustible, 
insulating, non-absorbent material. 


(/) Where switches are not fixed on a switchboard, the 
live parts are to be enclosed by covers of incombustible 
material. In positions in which the switches are liable to 
mechanical injury dhe covers are to be of rigid metal or 
protected by a suitable guard. In other positions the covers 
may be either of rigid metal or non-conducting material. 
Metal cases are to be well clear of live parts, and where the 
switches are rated for currents exceeding 6 amperes at 
pressures exceeding 125 volts they are to be lined with 
incombustible insulating material. 


(g) All switches fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, are 
to be contained in watertight cases. 


(h) Each electro-magnetic circuit breaker is to be pro- 
vided with suitable means of adjustment for determining 
the current at which it opens, and is to be so arranged 
that it cannot be held in against this current. It is also 
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to be provided with a retarder for delaying its operation 
for a period approximately in inverse proportion to the 
overload. 


2. Fusible Cut-outs,— Each cut-out is to comply 
with the following requirements :— 


(a) All parts other than the fusible metal are to be so 
proportioned that their temperature will not rise more than 
54 degrees I’, above that of the surrounding air when the 
normal working current for which they are designed flows 
through them continuously. 


(+) The fusing current of the fuse is to be three times 
the normal working current of the circuit it controls, when 
such current is between 3 amperes and 10 amperes, and twice 
the normal working current for larger currents. 


(c) Each cut-out is to be provided with a suitable incom- 
bustible and insulating carrier for the fuse, of such form as 
to protect a person handling it from shock and burns. 


(d) Contacts are to be provided on the carrier to which 
the ends of the fuse can be readily attached. 


(e) The circuit contacts and their terminals are to be so 
spaced or shielded that an arc cannot be maintained when 
a fuse is blown. 


(f) Fuses are not to be placed in switches, wall plugs, 
sockets, or in ceiling roses. 


(g) Where cut-outs are not fixed on a switchboard they 
are to be grouped on section or distribution boards, or they 
are to be contained within cases conforming in all respects 
to the requirements of clause 3 of this Section. 


3. Section and Distribution Boards.—() Section and 
Distribution Boards are to be constructed in accordance 
with Section 3. 


(b) Each section or distribution board is to be contained 
within a protecting case, unless of such size that they are 
contained in separate compartments or spaces in the ship. 


(c) All metal cases are to be lined with incombustible 
insulating shields opposite switches and fuses, whether such 
fuses are of the enclosed or open type, and all live parts 
therein are not to be less than 14 inches clear of the case. 


(d) All wooden cases are to be lined with incombustible 
material, which is to clear all live parts by not less than 
one inch. 


(e) Boxes not provided with backs forming an integral 
portion thereof are to be fitted with an incombustible insu- 


lating shield between their contents and the bulkhead, or 
any other structure, to which they are fixed. 


(f) All cases fixed in positions exposed to the weather, 
to drip, or to an excessively moist atmosphere, are to be 
watertight. 


CONDUCTORS. 


Section 7. 1. Material.—(a) All conductors are to 
be of annealed copper conforming to British Standard 
Specification No. 7. 


(6) Where the insulating covering of the conductor 
contains sulphur each wire is to be efficiently and uniformly 
coated with tin free from all impurities. In the case of 
flexible cords alternative means of protecting the copper 
may be used provided that it be equally effectual. 


2. Minimum Size of Conductor.—A cable having a 
conductor of less sectional area than 0°0015 square inch 
is not to be used except for wiring ornamental fittings 
which cannot admit this cable; the sectional area of the 
conductor of the cable for such fittings is not to be less 
than 0°001 square inch. 


3. Maximum Size of Single Wire.—All conductors 
having an effective sectional area exceeding 0°0033 square 
inch are to be stranded. 


4. Proportioning of Conductors to Current Carried. — 
It is recommended that the size of conductors should be so 
selected that the fall of pressure between the main switch- 
board omnibus bars and any, and every, point of the 
installation when carrying the maximum load probable 
under the heaviest practical conditions of service will not 
exceed 2 volts plus 8 per cent of the omnibus bar pressure 
for lighting and 2 volts plus 5 per cent of the omnibus bar 
pressure for power and heating circuits, provided that in each 
case the current will not exceed that given in Table I. for 
each size of conductor when this maximum current is being 
carried and that clause 2 of this Section be complied with. 


5. Standard Sizes.—'The sizes of conductor shown in 
Tables J. and II. are recognised as standard for ships’ 
installations. These Tables show the maximum current 
that each size may carry when the length of conductor is 
such that the fall of pressure does not exceed that corres- 
ponding to the percentage limits laid down in clause 4 of 
this Section. The Tables also show the total length of con- 
ductor in circuit that will give a drop of pressure of 1 volt 
when such maximum current is being carried. In Table I. 
allowance is made for the class of insulation with which the 
conductor is covered, 
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TABLE I. 


CURRENT-CARRYING CAPACITY AND CORRESPONDING Fatt oF PrResSURE—CABLES. 


Insulated with Rubber. Insulated with Paper. 
| 
Yominal i aa Approx. rox. 
pane meee == Length (lead oils (lead 
of of Stean a Maximum and return) Maximum and return) 
Conductor. Conductor. 2 Current. giving 1 volt Current. giving 1 volt 
drop of drop of 
pressure, pressure, 
1, 2. 3. 4. 5 6 7. 
sq. in. sq. in. No. and diam. amps. ft amps. ft. 

0-0010 0°00102 1/036 41 31 471 31 
00015 0°00152 1/044 61 31 61 31 
0°0020 000194 3/°029 78 31 78 31 
0°0030 0°00299 3/-036 12°0 31 12°0 31 
0°0030 0°00322 1/064 12°9 31 12°9 31 
00045 000455 7/029 18°2 31 18°2 31 
0-0070 000701 7/°036 24°0 34 28°2 31 
00.100 0°01046 7/044 310 39 42°0 31 
00145 0°01462 7/7052 37°0 46 57°0 31 
0°0225 002214 7/064 46°0 56 750 33 
0°0400 0°03960 19/7052 640 72 1040 42 
0°0600 0°06000 19/064 83°0 84 135°0 49 
0°0750 007592 19/072 97°0 91 157°0 53 
071000 0710090 19/083 118°0 99 191°0 58 
071200 0711680 37/064 130°0 105 210°0 61 
0°1500 0°14780 37/°072 152°0 114 246°0 66 
0°2000 0719640 37/083 184°0 125 296°0 73 
0°2500 0°24650 37/093 214°0 135 343°0 79 
0°3000 0°30240 37/7103 240°0 147 385°0 87 
0°4000 040640 61/°093 288°0 165 4640 97 
075000 0°49850 61/7103 332°0 175 540°0 102 
0°6000 0°60620 91/°093 384°0 184 624°0 107 
0°7500 0°74350 91/7103 461°0 188 738°0 lil 
1:0000 1°03760 127/103 595°0 204 932°0 123 
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TaBLE II. 


CURRENT-CARRYING CAPACITY AND CORRESPONDING FALL OF PRESSURE—FLEXIBLE CorDs. 


Nominal Area 
of Conductor. 


Composition 
of Strand. 


2. 


| No. and diam. 

40/0°0076 

70/0°0076 
162/0°0076 
140/0°0100 
196/0°0100 
296/0°0100 


Length (lead 
Maximum and return) 
Current giving 
Permissible. 1 volt drop 
of pressure. 
3. 4, 
amps. ft. 
3°5 61 
6°5 58 
12°0 73 
15°0 87 
18°0 101 
23°0 120 
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INSULATION AND PROTECTIVE COVERING OF 
CABLES. 
Section 8. 1. Types of Cables.—Only the following 
types of cables are to be employed, either single or twin :— 
(a) Vulcanized rubber insulated. 
(i) Braided. 
(ii) Lead covered. 

(iii) Lead covered and armoured (with or without 

braiding over the armour). 
(iv) Braided and armoured (with or without 

braiding over the armour). 


10] 


(b) Paper insulated. 
(i) Lead covered. 
(ii) Lead covered and armoured (with or without 
braiding over the armour), 

2. Vulcanized Rubber Insulated Cables.—(a) Vul- 
canized rubber insulated cables are to be insulated with a 
layer of pure rubber next to the conductor, an intermediate 
layer of vulcanizing rubber, and an outer jacket of vul- 
canizing rubber. These three layers are to constitute the 
dielectric. The radial thickness of dielectric is not to be 
less than that specified in column 38 of Table III, The 


TABLE III. 
DIMENSIONS OF CABLES—RUBBER INSULATED. 
Bonactoin, a) Dinleotsgy niet). aided ant Sekt fe omer 

- Diameter 5 Diameter 

Nominal | Overall Thtaknese Overall se 35 rea Pet Thickness | Diameter ernie a A abet ; 
Area. | Diameter. ‘| Diameter. ee nel oa of Lead. | over Lead. tex aie: and 

¥ Braiding. ‘ Braiding. 
i, 2. 3. 4. 5. 6. %s 8. 9. 10. Pb 12, 

ate an SS ne ae, Pe eee ie in. in, Th Cees eae ene 

0°0010 | 0°036 0°084 0165 0°064 0°328 0418 0-040 0°200 0-064 0408 6498 
070015 | 0°044 0°034 0173 0°064 0°336 0°426 0-040 0°208 0°064 0-416 0°506 
0°0020 | 0°062 0°036 0°195 0°064 0°358 0°448 0°040 0°230 O°0G64 0438 0°528 
0°0030 | 0°078 0°038 07215 07064 0°378 0468 0°040 0°250 0°064 07458 0548 
070030 | 0°064 0°036 0°197 0°064 0°360 0°450 0°040 0°232 0°064 0-440 07530 
0°0045 | 0°087 0°039 0°226 0°064 0°389 0479 0°040 0°261 0064 0469 0°559 
0°0070 | 0°108 0041 0°259 0-064 0°422 0°512 0°050 0314 0°064 0°522 0°612 
0°0100 | 0°132 07045 0°287 0-064 0°450 0°540 0°050 0°342 0°064 0°550 0°640 
0°0145 | 07156 0°046 O°317 0°064 07430 0°570 0°060 0°392 0°064 0°600 0°690 
0:0225 | 0°192 0°049 0°359 0°064 0°522 0°612 0°060 O'434 0-072 0'698 0°788 
0°0400 | 0°260 0°056 0441 0064 0°604 0694 0°060 0516 0°072 0°780 0°870 
0°0600 | 0°320 0°062 0°513 0°072 0°732 0°822 0°070 0°608 0°072 0°872 0°962 
0°0750 | 0°360 0°066 0°596 0°072 0°780 0°870 0°070 0°656 0°072 0°920 1010 
0°1000 | 0°415 0°072 0°663 0°072 O°847 6°937 0°070 0°7238 0°072 0°987 L077 
0°1200 | 0°448 0°075 0°702 0°072 0°886 0°976 0°070 0°762 0°072 1:026 1116 
071500 | 0°504 0°080 0°768 0°072 0°952 1042 0°080 0°848 0°080 1208 1:298 
0°2000 | 0°581 0°088 0°889 0°072 1053 1143 0°080 0°949 0°080 1°309 1°399 
0°2500 | 0°651 0°095 0°973 0°080 1:233 1°353 0°090 1:053 0°104. 1461 1581 
0°3000 | 0°721 07102 1057 0°080 1°317 1°437 0°090 1°137 07104 1°545 1°665 
0°4000 | 0°837 0°114 E17 0°104 1505 1°625 0°100 1:297 0°104 1°705 1825 
0°5000 | 0°927 07121 1301 07104 1°609 1°729 0°110 1°421 0128 1877 1:997 
0°6000 | 1°023 07125 1425 0°128 1761 1°881 07110 1525 07128 1981 2101 
6'°7500 | 1°133 07131 1°547 07128 1°883 2°003 07120 1°667 07160 2°187 2°307 
1:0000 | 1°339 0141 1:7738 0°128 2°173 2°293 07120 1°893 07160 2°413 2°533 
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dielectric is to be surrounded by a layer of waterproof tape, 
and the whole is to be vulcanized together. 


(0) Braided cables are to have an exterior braiding of 
hemp, cotton or jute thoroughly impregnated with a 
protective compound of such a nature as not to have any 
deleterious action on the rubber or armouring, as the case 
may be. The finish of the braiding is to be smooth and 
uniform. 


8. Paper-insulated Cables.—(q) Paper-insulated cables 
are to be insulated with a covering of paper impregnated 


TaBLeE IV. 


DIMENSIONS OF CABLES—PAPER INSULATED. 


Di- Lead Covered 


Conductors. Armoured Cables. 


electric. Cables. 

want /..| Dia- | Dia- | Dia- 
Nominal ih oe Thick- bape meter |meter of} meter 
Area, eae ness. Lead over jarmour-| over 

‘ * | Lead. jing wire.) Armour. 
FE 2. 3. 4. 5. 6. ve 

sq. in. in. in. eins. in. in ol) eit 
0°0010 | 0°036 | 0°050 | 0°045 | 0°226 | 0°064 | 07434 
070015 | 0°044 | 0°050 | 0°045 | 0°234 | 0°064 | 0°442 


070020 | 0062 | 0°050 | 0-045 | 0°252 | 0°064 | 0°460 


0°0030 | 0°078 | 0°050 | 0°045 | 0°268 | 0°064 | 0°476 
0°0080 | 0°064 | 0°050 | 0°045 | 0°254 | 0°064 | 0°462 
0°0045 | 0°087 | 0°060 | 0:050 | 0°307 | 0°064 | 0°515 
00070 | 0°108 | 0°080 | 0°060 | 0°388 | 0°064 | 0°596 
0°0100 | 0°132 | 0°080 | 0°060 | 0-412 | 0°072 | 0°676 


0°0145 | 0°156 0°060 | 0°436 | 0°072 | 0700 
0°0225 | 0°192 | 0°080 | 0°060 | 0°472 | 0°072 | 0°736 
0°0400 0°060 | 0°540 | 0°072 | 0°804 
0°0600 | 0°320 0°060 | 0°600 | 0°072 | 0°864 


0°0750 | 0°360 | 0°080 | 0°070 | 0°660 | 0°072 | 0°924 
0°1000 | 0°415 | 0°080 | 0°070 | 0°715 | 0°072 | 0°979 
0°1200 | 0°448 | 0°080 | 0°070 | 0°748 | 0°072 | 1°012 
0°1500 | 0°504 | 0°080 | 0°070 | 0°804 | 0:080 | 1°164 


0°2000 | 0°581 
0°2500 | 0°651 
0°3000 | 0°721 


0-080 | 0°070 | 0°881 | 0°080 | 1°241 
0°090 | 0°080 | 0°991 | 0080 | 1°851 
0°080 | 1°061 | 0°104 | 1-469 


0°4000 | 0°837 | 0°100 | 0°090 | 1217 | 07104 | 1°625 
0°5000 | 0°927 | 0°100 | 0°090 | 1°307 | 0°128 | 1:763 
0°6000 | 1°023 | 0°100 | 0°100 | 1423 | 0°128 | 1°879 


0°7500 | 1133 | 0°110 | 07100 | 1°553 
1:0000 | 1°339 | 07110 | 07110 | 1°779 


0°128 | 2°009 
: 2°299 


with a chemically neutral insulating compound. This 
dielectric is to be such as to permit the cable to be bent to 
a radius of 10 times the diameter, measured over the lead 
covering, without damage, and the compound is not to ooze 
appreciably when the cable is cut. 


(4) The radial thickness of dielectric is not to be less 
than that specified in column 3 of Table IV. 


4, Lead Covering.—(q) All cables where required to be 
lead covered are to be provided with a closely fitting sheath 
of pure lead of uniform thickness concentric with the 
conductor, free from flaws of all kinds and having a smooth 
exterior surface. 


(0) The radial thickness of lead is not to be less than 
that specified in column 8 of Table III. or column 4 of 
Table IV. according to the dielectric used. 


5. Armouring.—(q) Lead-covered cables where required 
to be armoured are to have over the lead a layer of jute yarn 
impregnated with a moisture-resisting preservative com- 
pound. On the jute is to be bedded an armouring of 
annealed and galvanized steel wire; each wire is to be of 
the diameter specified in column 10 of Table III. or 
column 6 of Table IV. The wires are to have a uniform 
lay not exceeding 10 times the diameter of their pitch circle 
for wires of 0°104 inch diameter, and not exceeding 
8 times the pitch circle diameter for smaller wires. The 
armouring is to be so applied as to present a uniform 
cylindrical exterior surface, and the overall diameter is not 
to exceed that specified in column 11 of Table III. or 
column 7 of Table IV. 


(b) Braided cables armoured without the interposition 
of a lead covering are to conform to the above except that 
the armouring is to be bedded on the braiding. 


6. Tests of Dielectric of Cables.—(a) The dielectric is 
to be such that when the insulated conductor has been im- 
mersed in water for 24 hours it will withstand, while still 
immersed, an alternating pressure of 1,000 volts for half an 
hour. The testing pressure is to have a frequency of from 
25 to 100 periods per second and is to be derived from a 
source having a rated output of not less than 5 kilowatts. 


(6) The insulation resistance of rubber-insulated conduc- 
tors at a temperature of 60° F., measured after the test above 
specified and whilst still immersed, is not to be less than 
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that given in Table V. for each size of conductor. The 
insulation resistance is to be measured after one minute’s 
electrification at a pressure of not less than 500 volts. 


TABLE V. 
InsunaTion Resistance OF RUBBER INSULATED 
CABLES. 
Minimum Insulation Resistance. 
Nominal Area of 
Cable. Megohms for a 1,000} Megohms for a mile 
yard length at 60° F.| length at 60° F. 
(15°6° C.) (15°6°C.) 
ee equiapemers 
070010 3,520 2,000 
070015 3,520 2,000 
0°0020 2,200 1,250 
0°0030 2,200 1,250 
0°0030 3,520 2,000 
0°0045 2,200 1,250 
0°0070 1,584 900 
0°0100 1,584 | 900 
070145 1,584 900 
0°0225 1,584 900 
0°0400 1,320 750 
0°0600 1,820 750 
0°0750 1,056 600 
071000 1,056 600 
071200 1,056 600 
0°1500 1,056 600 
0°2000 1,056 600 
0°2500 1,056 600 
0°3000 1,056 600 
0°4000 1,056 600 
075000 1,056 600 
0°6000 1,056 600 
0°7500 1,056 600 
1:0000 1,056 600 


INSTALLING AND FIXING OF CABLES. 
Section 9. 1. Cable Sockets and other Connec- 
tions.—(a) The ends of all cables having a sectional area of 
0°007 square inch and above are to be provided with 
soldering sockets. 
(b) Soldering fluids containing acid or other corrosive 
substances are not to be used. 


(c) When soldering or securing the ends of cables to 
sockets or terminals, the dielectric is not to be removed 
farther than is necessary to allow the conductor to enter and 
completely fill the socket or terminal, 


(d) The braid, lead, or other covering over the dielectric, 
including the tape in contact therewith, is to be cut back at 
least half an inch from the end of the dielectric. 

(e) In the case of paper-insulated cables, the exposed 
conductor and dielectric is to be protected from moisture by 
being suitably scaled with insulating compound. 

2. Selection of Cable Runs.—(a) Cables are to be fixed 
as far as possible in accessible positions, so chosen that they 
are not exposed to drip or accumulation of water or oil, to 
high temperature from boilers, steam pipes, uptakes or other 
hot objects, or to avoidable risk of mechanical damage. 

(b) The runs are to be as direct as possible and an un- 
armoured rubber-insulated cable is not to be bent to a shorter 
radius than twice its overall diameter, and an armoured 
rubber-insulated cable to a shorter radius than three times 
its overall diameter. 

3. Support and Protection of Cables—(a) If not 
exposed to risk of mechanical damage cables may be secured in 
one of the following ways:—Cables of all classes may be 
run in wood casing in dry situations. The casing and 
capping are to be secured by screws, which for the capping 
are to be of brass, and on the outer edgesonly. Precautions 
are to be taken to ensure the separation of cables run in 
separate grooves where cables cross one another. 

(») Armoured cables and lead-covered cables, where not 
run in wood casing, are to be secured by metal clips having 
smooth or rounded edges, and effectual means are to be taken 
to ensure that the electrical resistance between any two 
points of the metallic envelopes of such cables does not 
exceed 2 ohms. Such clips are to be firmly secured by screws 
of ample strength, and are to be spaced in accordance with 
Table VI. Armoured cables having a sectional area of 
0°25 square inch and upwards may be carried by metal 
hangers instead of being secured by clips. Metal staples 
are not to be used for any class of cable. 


TaBLE VI. 
Maximum Spacine oF CLIps sEcURING LEAD-COVERED 
oR ARMOURED CABLES. 


| Overall Diameter of Cable. Lead-covered.| Armoured. 
| Tuches, Inches. | 
Under 0°3 inch .| 8 10 
0°3 inch and under 0°5 inch | 10 12 
105 yon) OTB yp Pen dee od 
| 0°75 4, e 1:25 ,, 14 16 
1:25 inches and above ee | 16 | 18 
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(c) If cables are exposed to risk of mechanical damage 
they are to be efficiently protected by sheet-iron plating or by 
other approved means. 


(4) Cables in machinery spaces or where unavoidably 
exposed to the weather or to the action of sea water are to 
be lead-covered, and may be armoured in addition, with or 
without braiding over the armour. 


(e) Cables entering refrigerating chambers are to pass 
normally through the insulation of the chamber, and are to 
be protected by a continuous lead tube flanged over at 
each end. 


(f) Cables fixed within refrigerating chambers are not 
to be embedded in the insulation, but are to be in full view 
throughout their length. In all cases the cables are to be 
lead-covered, with the covering efficiently earthed, and are 
to be supported by clips made of porcelain, hard wood, or 
other non-metallic and non-hygroscopic material. 


(g) Conductors of opposite polarity may be bunched if 
carrying direct current; if carrying alternating current 
they are to be bunched. Where protected by wood casing, 
braided cables of the same polarity may be bunched, but 
those of opposite polarity are to be run in separate grooves, 
Lead-covered and armoured cables may in all cases be 
bunched, whatever their polarity. 


4, Joints during Erection—(a) All connections 
between rubber-insulated cables are to be made by means of 
joint boxes, and those between cables and flexibles by means of 
clamped connections contained within suitable receptacles, 
which in the case of lamp fittings may form part of such 
fittings. Joints in flexibles are not permissible. 


(») Connections between lead-covered paper-insulated 
cables may be made by the same means as for rubber-insulated 
cables, the insulation at their ends being suitably sealed 
against moisture; or the conductors may be joined by 
means of copper sleeves, or by marrying or telescoping the 
strands, the whole being sweated together. Joints made in 
this manner are to be lapped with paper or pure cotton tape, 
impregnated immediately before use, and are to be enclosed 
in boxes, or, preferably, lead sleeves or tees wiped on to the 
cable coverings, these receptacles being filled with an 
insulating compound impervious to moisture. Lead sleeves 
and tees are to be painted with two coats of tough elastic 
enamel on completion of the joint. 


5. Watertight Glands and Deck Tubes.—All cables 
passing through decks or watertight bulkheads are to be 
provided with deck tubes or watertight glands, 


6. Cables passing through Beams and Non-Water- 
tight Partitions.—Unarmoured cables passing through 
beams and non-watertight partitions are to have the holes 
through which they pass bushed with lead or other soft 
non-ferrous metal. Armoured cables need not be bushed. 


MAIN DISTRIBUTION. 


Section 10. 1. Subdivision of Circuits.—(a) Each 
installation is to have its individual lamps and other devices 
consuming small currents grouped into circuits taking not 
more than 600 watts, and the maximum number of points 
on each such final sub-cireuit is not to exceed ten. ‘These 
final sub-circuits are to radiate from a sub-distribution board. 


(b) Each sub-distribution board and each lamp or other 
consuming device taking more than 600 watts is to be con- 
nected to a separate way on a section or main distribution 
board. Each section or main distribution board in turn 
is to be connected either to a separate way on the main 
switchboard or to one way of a distribution board for larger 
currents, which in turn is to be connected to the main 
switchboard or to one way of a distribution board for still 
larger currents. The number of such distribution boards 
intervening between the final sub-distribution boards and 
the main switchboard will depend upon the size and dis- 
position of the installation. 


2. Control of Circuits —(a) Each two-wire circuit on a 
distribution board whether supplied from a two-wire system, 
from a three-wire system with insulated neutral, from a 
three-phase four-wire system with insulated neutral, or 
from a three-phase three-wire system, is to be controlled by 
a fuse on each insulated pole, and, except in the case of 
a sub-distribution board, by a switch on one insulated pole. 


(6) Fuses or switches are not to be connected to that 
pole of the circuit which is either earthed or derives its 
polarity from an earthed conductor. 


(c) The neutral conductor of a three-wire system or of a 
three-phase four-wire system whether earthed or not, is 
never to be interrupted by a fuse or switch. 


(d) Each three-conductor circuit supplied from all three 
conductors of a three-phase system is to be controlled by a 
triple-pole circuit breaker with overload trips on at least 
two phases, or by a triple-pole linked switch and by a fuse 
on each pole, 

3. Earthing Connections——(a) Each conductor used 
for earthing purposes which does not normally carry current, 
is to be of copper having the same sectional area as the 
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working conductor, but not less than 0°003 square inch, for 
all sizes up to 0°007 square inch. Above this size a 
conductor of not less than 0°007 square inch is to he 
provided for every 50 amperes of working current or part 
thereof. 


(b) Each conductor used to carry the working current 
of a circuit to the ship’s structure on the single-wire system 
of distribution is to be of the same sectional area as the 
corresponding conductor of the insulated portion. 


(c) All connections to the ship’s structure are to 
be in accessible positions. 


(d) Solid wires are to be connected to the ship’s 
structure by being formed into a hook and placed under a 
brass washer and secured by a screw of not less than 
# inch diameter used for this purpose only. 


(e) Cables are to be provided with cable sockets 
secured to the ship’s structure by screws of not less than 
$ inch diameter. 


(f) In all cases care is to be taken to ensure bright 
metallic surfaces at the contact areas immediately before 
screwing up. 


4, Alternative Lighting.—Alternate groups of lamps 
in engine and boiler-rooms are to be supplied from circuits 
so arranged that the fusing of any one cut-out (other 
than a cut-out on the main switchboard) will not leave 
these spaces in darkness. 


5. Emergency Supply.—(a) Where the Board of Trade 
require an emergency supply to be provided it is to be 
adequate in amount, and so disposed as to meet all re- 
quirements concerning safety imposed by the Board of 
Trade. 


(b) The emergency circuits are to be connected direct 
to a change-over switch, or switches, fitted near the source 
of emergency supply, enabling these circuits to be quickly 
transferred from the ordinary to the emergency source. 


6. Interference with Magnetic Compasses. — (a) 
Dynamos, motors, secondary batteries, control gear, resist- 
ances and all apparatus producing an external magnetic 
field when in use are to be fitted at such distances from 
the compass bowl, as will reduce the magnetic field 
produced by such apparatus to a negligible value thereat. 


(b) Single-conductor circuitscarrying continuous current 
are not to be fitted within 30 feet of standard and steering 


compasses. In order that the lead and return currents may 
neutralize one another in two-conductor systems, conductors 
in the vicinity of the compass are preferably to be twin ; if 
separate, they are to be fixed as close to one another as 
possible, and be equidistant from the compass throughout 
their length. Conductors within the compass binnacle are to 
be as short and direct as possible ; if separate, they are to be 
twisted together and are not to be coiled into spiral loops. 


(c) Incandescent electric lamps employed for illomina- 
tion of the compass card are not to consume more than 0°6 
ampere. Such lamps are to be so placed that all live parts 
are at a distance of not less than 7 inches from any part 
of the magnetic system of the compass. 


(d) Careful tests are to be made during the adjustment 
of the compasses. The effect of switching on and off 
circuits, motors and other electro-magnetic apparatus within 
the vicinity of the compasses, is to be noted and careful 
records are to be kept of any errors observed, whether 
corrected or not. 


7. Navigation Lamps.—(a) Hach navigation lamp is to 
be separately wired and is to be controlled by a separate 
switch, and separate fuses which are to be double-pole unless 
one conductor of the system be earthed; such switches and 
fuses are to be grouped in a position accessible only to the 
officers of the watch. 


(6) Each navigation lamp is to have an automatic 
indicator in its circuit placed on or adjacent to its switch 
and arranged to give an aural or visual signal in case of 
extinction of the light by breakage of the lamp filament or 
from other cause. 


(c) Where electric lanterns for side-lights are fitted, 
separate lanterns and separate screens are to be provided for 
the use of oil and electric light. 


(d) Separate oil lanterns are to be provided for 
masthead lights. 


FITTINGS. 


Section 11. 1. General Requirements.—(a) Fit- 
tings are to be watertight on weather decks, in stokeholds 
and engine rooms, and wherever exposed to drip or con- 
densed moisture. In spaces in which goods are liable 
to be stacked in close proximity to them, they are to 
be provided with substantial metal guards. 


(0) Open type fittings whether fixed or portable are not 
to be used in spaces where inflammable or explosive dust or 


H 
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gases are liable to be present or where inflammable goods 
are stored, nor in positions in which the lamp is either near 
to, or can swing near to, readily combustible materials. 

(c) Switches and other fittings liable to are when 
operated are not to be installed in bunkers or other spaces 
in which inflammable or explosive dust or gases are liable 
to be present, whether controlling lights in such spaces or 
not. 

(d) In vessels having spaces allotted alternately for 
passengers and cargo, the lamp fittings in these spaces 
should be removable, and the terminals so arranged that 
they can be properly covered up with strong metal covers or 
the whole of the fittings should be similarly provided with 
strong metal covers. ‘The main switches and fuses should 
be outside these spaces, or, if placed inside, they should be 
in strong iron boxes provided with iron covers, or otherwise 
securely arranged to prevent the fittings being tampered with. 


2. Lampholders.—Lampholders are to be of the 
Goliath type for lamps consuming more than 300 watts. 


3. Ceiling roses.—Ceiling roses are to be of incom- 
bustible non-conducting non-hygroscopic material. 


4, Plugs and sockets.—() The live parts of plugs 
and sockets are to be so proportioned that their average 
temperature will not rise more than 54 degrees F. above 
that of the surrounding air when the normal working 
current is flowing through them continuously. 


(6) Watertight plugs and sockets are to be employed 
on weather decks, in stokeholds and engine rooms, and 
wherever exposed to drip or condensed moisture. 


5. Searchlight lamps.—(a) Searchlight lamps are to 
have the whole of their live parts insulated from the frame 
or case. 

(b) All parts of a searchlight lamp which have to be 
handled for its operation or adjustment while in use are to 
be insulated from the circuit with strong, incombustible 
material, of substantial proportions, and be so disposed 
that there is no risk of shock to the operator. 

(c) Each searchlight circuit is to be controlled by a 
fuse on each insulated pole, and by a double-pole linked 
switch. ~ 

6. Are lamps.—(a) Arc lamps, other than searchlight 
lamps, are to have the whole of their live parts insulated 
from the frame or case. 

(b) Each are lamp is to be provided with a globe or 
lantern arranged to intercept falling particles of carbon, and 
with wire netting or other means of preventing pieces of 
broken glass falling. 


(c) Each are lamp circuit is to be controlled by a fuse 
and switch on each insulated pole. Where more than one 
pole is insulated the switches are to be linked. 


(d) Arc lamps are not to be fitted in spaces in which 
combustible goods are stored, or in which inflammable 
gases may accumulate. 


MOTORS. 
Section 12. 1. General Construction.—(a) All 


working parts are to be readily accessible. 
(2) All coils are to be self-contained and readily 
removable for replacement. 


(c) The brushes are to be of carbon, and are to be pro- 
vided with flexible copper connections. Means are to be 
provided for the adjustment of the brushes longitudinally, 
so that they may be staggered in-such a manner that in 
multipolar machines every part of the commutator working 
surface will be swept by an equal number of positive and 
negative brushes in order to avoid unequal wear. 


(d) Suitable terminals clearly marked and provided 
with cable sweating sockets are to be provided in an accessible 
position, convenient for wiring. 


(e) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 


(/) Motors are to be efficiently and continuously lubri- 
cated automatically with the base of the machine inclined 
at any angle up to 15 degrees from the horizontal in any and 
every direction. 

2. Position in Ship.—(a) Motors are, wherever possible, 
to be placed in well-ventilated compartments in which inflam- 
mable gases cannot accumulate, and in all cases they are 
to be fixed clear of all inflammable material. 

() The motors are, as far as possible, to be placed in 
positions in which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil. 

(c) In all sea-going ships, the motors are, wherever 
possible, to be placed with their axes of rotation in a fore 
and aft direction. 

(d) Unprotected woodwork or other combustible 
material is not to be fitted within a distance of 12 inches 
measured horizontally from, or within 4 feet measured 
vertically above, any motor, unless it be of the totally 
enclosed, pipe-ventilated, forced-draught, drip- or flame- 
proof type. 
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CONTROL GEAR AND RESISTANCES. 


Section 18. 1. General Construction.-(a) Generator 
field and motor speed regulators, starters, and controllers, 
are to be constructed wholly of durable, incombustible, 
non-hygroscopic material, and unless otherwise guarded 
from approach are to be enclosed in incombustible cases, 


(4) All switch parts and protective devices are to be so 
proportioned that their temperature will not rise more than 
54 degrees F. above that of the surrounding air, when the 
normal working current for which they are designed flows 
through them continuously. 


(c) The contact-inaking faces are to be sufficiently 
numerous to prevent destructive arcing, and are to be readily 
renewable without dismantling the gear. 


(d) Handles and their attachments are to be mechanically 
strong, and so designed and guarded that the hand of the 
operator cannot touch live metal. 


(e) Alllive parts are to be enclosed by metal covers, which 
are to be clear of such live parts by not less than } inch. 
Those portions of the cover in proximity to working con- 
tacts are to be lined with incombustible insulating material. 


2. Resistances.—(a) Resistances are to be so propor- 
tioned that they do not rise to such a temperature as 
seriously to impair their durability. 


(b) Internal connections are not to be soldered, and all 
such connections, unless self-supporting or rigidly fixed in 
position, are to be continuously insulated with porcelain beads. 


(c) Suitable terminals with cable sockets are to be 
provided for the attachment of external leads, and are to be 
so situated that such leads are not exposed at any point to 
a high temperature. 


3. Position in Ship—(q) Control gear is to be placed 
in positions in which inflammable gases cannot accumulate, 
and, as far as possible, is to be placed in positions in which 
it will not be exposed to risk of mechanical injury or to 
damage from water, steam, or oil. Where necessarily 
exposed to such conditions it is to be totally enclosed. 


() All resistances are to be placed in well-ventilated 
compartments in which inflammable gases cannot accumulate, 
and in such positions as to be clear of all inflammable 
material. Unprotected wood-work or other combustible 
material is not to be fitted within a distance of 6 inches 
measured horizontally from, or within 24 inches measured 
vertically above, the frames or the cases containing them. 


MISCELLANEOUS. 


Section 14. 1. Communication Cables. — Com- 
munication cables are not to be fixed in the same groove as 
cables supplying lighting and power. 


2. Lightning Conductors.—(a) Lightning conductors 
are to be fitted to each mast of all wooden vessels and of 
steel vessels having wooden masts. They need not be fitted 
to steel vessels having steel masts. 


(6) In wooden ships or ships sheathed with wood the 
lightning conductors are to be composed of a continuous 
copper tape or rope, having a section not less than 0°15 
square inch which is to be riveted or clamped to a suitable 
copper spike attached to the mast-head. If of tape the 
lower end is to terminate at the point at which the shrouds 
leave the mast, and to be securely clamped to a copper rope 
of not less than } inch in diameter. This copper rope is to be 
led down the shrouds and to be securely attached to the metal 
sheathing or, in unsheathed vessels, clamped to a galvanized 
iron plate not less than 2 square feet in area fixed well 
below the light-load water-line and attached to the ship’s side. 


(c) In steel ships fitted with wooden masts the light- 
ning conductors are to be composed of copper tape terminat- 
ing ina spike. At the lower end this copper tape is to be - 
securely attached to the nearest metal forming part of the 
hull of the ship. ; 


(d) In all cases the lightning conductor is to be so run 
as to avoid sharp bends in the conductor, 


(e) It is recommended that suitable means should be 
provided to enable ships when in dry dock to have their 
lightning conductors connected to an efficient earth on shore. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 150° F. 


Section 15. 1. Nature of Supply.—The pressure 
of supply is not to exceed 110 volts whether the current be 
direct or alternating. 


2. Switchboards.—(a) Each outgoing circuit from 
the main switchboard and each branch and sub-circuit is to 
be provided with a double-pole linked switch. 


(6) The cases of all joint boxes, section and distribution 
boards are to be wholly of metal, and all cables are to enter 
the cases through watertight glands. 


8. Cables.—All cables are to be lead-covered or lead- 
covered and armoured, 
h 2 
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4. Main Distribution.—Distribution is to be effected 
wholly on the two-wire two-conductor system with separate 
conductors, both insulated, for the respective poles; no 
part of the system shal] be earthed. 

5. Dangerous Spaces.—(a) Lamps, fittings, appliances 
of any kind, and wiring are not to be fitted in, or enter, any 
of the following dangerous spaces: Oil-holds, cofferdams, 

(4) Pump rooms may be lighted by lamps wired wholly 
outside the space and separated from the interior by an air- 
tight stout glass bowl. 
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(c) Lamps in pump-rooms, ’tween decks and spaces 
immediately adjoining oil-holds are to be contained in gas- 
tight fittings, the wiring being enclosed in gas-tight tubing. 
The switches controlling the lamps are to be wholly outside 
these spaces. These switches are in all cases to be double- 


pole. 


(d) Portable lamps other than self-contained battery-fed 
lamps of a type approved by the Home Office for use in fiery 
mines are not to be used in dangerous spaces. All fittings 
therein are to be gas-tight. 


Section 16. FEES FOR THE INSPECTION OF THE INSTALLATION OF ELECTRICAL 
FITTINGS ON BOARD VESSELS. 


The following Scale of Fees has been adopted for the inspection of the installation of Electrical 
Fittings on board vessels in the United Kingdom, viz. :— 


£1 per kilowatt for the first 15 kilowatts, 


108.2... 45 » each kw. above 15 and up to 30 kilowatts, 
DBs; - ees ee 5 eoOd garcle weal 40 5 
28x55 o Ma (FOC, TON ay ae 4 P80 :. 
te 3 A a a3 a sgeeOU a oy 200 ~* 
(fa aia n (et » 200 kilowatts, 

« Minimum fee £5. 


(The scale is based on the kilowatts of the generators.) 


71, FencnurcH Street, Lonpon, E.C. 38. 
13th July, 1922. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR REFRIGERATING MACHINERY 
AND APPLIANCES. 


GENERAL. 


Section 1. 1. On the application of the owners 
of vessels fitted, or to be fitted, for carrying refrigerated 
cargoes, the Committee will authorise their Surveyors to 
survey the refrigerating machinery and appliances, and in 
those cases where the following conditions are complied 
with and a_ satisfactory report is received from the 
Surveyor, certificates of these surveys will be issued and the 
notation of Lloyd’s R.M.C. (in red) (i.e. Lloyd’s Refrigerating 
Machinery Certificate) will be made against the vessel’s name 
in the Society’s Register Book, and in the special list of vessels 
fitted with refrigerating machinery and appliances. In cases 
in which the refrigerating machinery and appliances are 
constructed under the special survey of the Society’s 
Surveyors, and to their entire satisfaction, the notation 
> Lloyd’s R.M.C. (im red) will be made in the Register 
Book. The number of refrigerating machines and whether 
single or otherwise, the name of the maker and date of the 
construction of the machines, the system of refrigeration, 
the method employed for cooling the chambers and the 
nature of the insulation, the cubic feet of air delivered per 
hour and the refrigeration or ice melting capacity in tons 
per 24 hours (@e. 1 ton equals 318,080 B.T.U.), and the 
number and total capacity of the insulated cargo chambers in 
cubic feet, will be recorded in the special list in the Register 
Book. 

2. Submission of Plans.—In cases where the re- 
frigerating machinery and appliances are to be constructed 
under special survey, plans or specifications are to be 
submitted for consideration. 


REFRIGERATING MACHINERY. 


Section 2. 1. Power of Machinery.—The refrig- 
erating machinery is to be of approved construction and of 
sufficient power to maintain the necessary low temperature 
in the cargo chambers in tropical climates when running 
18 hours per day. For cargo capacities of above 70,000 
cubic feet, the machinery is to be fitted with more than one 
refrigerating unit. 


2. Motive Power.—Except in the cases of small vessels: 
the motive power of the refrigerating plant is to be 
supplied from not less than two sources, each source being 
capable of supplying sufficient power when the installation 
is under full working conditions. 


3. Hydraulic and other Tests.—In the case of new 
refrigerating machinery and appliances, the tests recom- 
mended for the various parts are as follows, viz. :— 


(a) CO, compressors, separators, condenser and 
evaporator coils, headers and connections to be tested 
by hydraulic pressure to 3,000 Ibs. per square inch, and 
afterwards by air pressure to 1,500 lbs. per square inch 
whilst submerged in water at 90° F. 


(6) NH; compressors and cast iron or steel 
connections to be tested by hydraulic pressure to 
600 lbs. per square inch. 


(¢) NIT, condenser, evaporator and air cooler coils 
to be tested by hydraulic pressure to 1,500 lbs. per 
square inch, and afterwards by air pressure to 500 lbs. 
per square inch whilst submerged in water at 90° F. 


(d@) NH, condenser, evaporator and air cooler coils 
to be tested after erection in place by air pressure to 
200 lbs. per square inch, 


(e) Brine piping, after erection in place, to be 
tested by air pressure to 90 lbs. per square inch, 


(/) Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be 
tested by hydraulic pressure to 15 lbs. per square inch, 
or to double the working pressure, whichever is the 


greater. 


(g) Gas evaporator, wrought iron and steel casings, 
to be tested by hydraulic pressure to 30|bs., if 
gravitation type, or to 50lbs. per square inch if 
pressure type, or to double the working pressure, 
whichever is the greater. 
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4. Cooling Tests.—Upon completion of the installation 
under special survey the refrigerating machinery is to be 
tested under working conditions and the insulated chambers 
are to be cooled down simultaneously to about 10° F. where 
they are intended for carrying frozen and chilled meat 
cargoes, and to about 20° F. where they are intended for 
carrying fruit and similar produce which require only 
moderate temperatures. The rise of temperature in the 
refrigerated chambers is to be noted upon the expiration of 
about 12 hours time after the machinery and cooling 
appliances have been shut off. 


INSULATION AND FITTINGS. 


Section 8. 1. Insulation.—'The insulation is to be 
sound and in good order and of efficient construction. The 
details of construction showing the amount and nature of 
the insulating material employed in the various parts are 
to be reported to the Committee. 


2. Protection of Insulation.—It is recommended that 
the insulation of the lower hold chamber floor and the tunnel 
top in way of the hatchways and about two feet beyond be 
protected with hardwood sheathing about 2 inches thick. 
Where charcoal, silicate cotton, granulated cork or similar 
media are employed, the woodwork of the insulation over 
the tunnel tops be fastened with screws to facilitate the 
examination of this part. The woodwork at the corners of 
all insulated hatehway coamings, trankway door frames, and 
the insulation at the top of the hold pillars in way of the 
hatchways be protected from damage by cargo ropes by 
means of galvanised iron or steel plates. 


3. Access Plugs.—Insulated removable portions are to 
be arranged in the insulation, where required, to provide 
easy access to the bilge suction roses. Similar provision to 
be made for access to the tank air and sounding pipes and 
also for examination of the heels of the pillars. 


4, Oil Storage Tank Bulkheads.—The insulation of 
buikheads in way of oil storage tanks is to be provided with 
an air space of not less than 2 inches between the insulation 
and the bulkhead plating permitting free drainage from the 
latter into the oil gutterways and thence to the bilges. 
Provision to be made for ventilating the air space, the vents 
being led to the open air and their outlets being fitted with 
a wire gauze diaphragm which can be easily removed for 
rencwal. 


5. Coal Bunker Bulkheads.—The insulation of bulk- 
heads in way of coal bunkers and of brine outflow and 


return pipes passing through coal bunkers should be, so far 
as practicable, fireproof. : 


6. Watertight Bulkhead Fittings—Where cooling 
pipes pass through watertight bulkheads, or deck plating, 
the fittings and packing of the stuffing boxes are to be both 
fireproof and watertight. 


7. Cargo Battens.—(a) Cargo battens are to be pro- 
vided for the floor or deck and the walls of the chambers 
previous to loading refrigerated cargoes. 


(b) Those for the walls of the chambers are to be 
fastened and should be at least 2'’ x 2", one batten being 
placed over each frame or ground, the others being inter- 
inediately arranged, or alternatively, about 14’ centres. 


(c) The cargo battens for the floors or decks of tke 
chambers should be in no case less than 2'' x 2" but prefer- 
ably 3'’ x 3"; these battens need not be made a fixture and 
such battens are not required where the cargo is suspended 
as in the case of chilled meat. 


(d) The tunnel top insulation is to be fitted with 3" x 3" 
battens of elm or hard wood of similar nature. 


8. Thermometer Tube3.--(a) The number and position 
of the thermometer tubes of the insulated chambers should 
be submitted for consideration. 


(6) Thermometer tube flanges and covers are to be 
insulated from the deck plating and so arranged that water 
will not run down and freeze in the tubes when taking the 
temperatures. 


(c) The inside diameter of the thermometer tubes 
should be not less than 25 inches. 


(d) Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated, except where they pass through brine tank rooms 
or evaporator rooms. 


9. Protection of Pipes—aAll pipes, including air and 
sounding pipes, which pass through or into insulated 
chambers are to be well insulated in order to prevent the 
formation of ice inside the pipes. 


10. Draining Arrangements.—(a) Where insulated 
chambers are situated below the luad water line provision is 
to be made for draining the inside of the chambers into 
their respective hold bilges or bilge wells by means of 
insulated non-return valves or liquid sealed non-return bilge 
traps, and sounding pipes, or their equivalent, are to be 
fitted in the chambers. 
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(b) Where practicable, sluices, seupper or drain pipes, 
which may permit drainage from compartments outside the 
insulated chambers into the bilges of the latter, should not 
be fitted; but, in the event of their being fitted, means 
are to be provided for blanking them off when the chambers 
are being used for carrying refrigerated cargoes. 


11. Sounding Pipes.—Where sounding pipes are fitted 
in way of insulated chambers it is recommended that their 
deck connections be so arranged that they will be insulated 
from the deck plating in order to prevent the formation of 
ice inside the sounding pipes. 


12. Brine Cooling Systems.—(«) Where the brine 
system of refrigeration is employed the brine circulating 
pipes and tanks should not be galvanised on the inside. 


(v) In cases where internally galvanised tanks or cooling 
pipes are fitted, the brine cooling and return tanks, if closed, 
are each to be provided with a ventilating pipe or pipes led 
to the open air in a situation where no danger will be 
incurred from the issuing gas and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 


(c) Where the tanks are not closed, the compartments 
in which they are situated must be efficiently ventilated. 


SPARE GEAR. 


Section 4. 1. A sufficient amount of spare gear 
is to be supplied and stowed where it is readily accessible. 


2. Where two or more complete sets of refrigerating 
machines are connected to all the refrigerated chambers and 
one of these machines is additional to the power required to 
maintain the necessary low temperature in the chambers in 
tropical climates when running 18 hours per day, provided 
all the working parts of these machines are interchangeable, 
no spare gear will be required. 


3. Where two similar machines are fitted, each connected 
to different sets of refrigerated chambers, one set of spare 
gear suitable for either machine will suffice. 


4. Where only one single dry air machine is fitted the 
following spare gear will be required :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of piston rod and connecting rod brasses. 

1 piston, complete, for each steam and air cylinder. 

1 cylinder cover for each pattern used in steam and 
air cylinders. 
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1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

1 pair of main bearing brasses, complete. 

Main and cut-off valves for each steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

False valve face for each pattern fitted in steam 
cylinders, with screws. 

1 eccentric rod for each pattern used. 

1 eccentric strap for each pattern used. 

1 slide valve spindle and nuts for steam and air 
cylinders, for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

Full set of air valves and seats for air compressor. 

1 set of inlet and outlet valves, and 1 set of valve faces 
(if fitted) for air expansion cylinder with screws. 

1 set of valves for air, water circulating and feed 
pumps. 

1 set of escape valve springs. 

50 suction springs. 

50 delivery springs. 

50 buffer springs. 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler. 

6 tubes for air drying chamber. 

Assorted bolts, studs and nuts. 

1 set of lead lined nuts for air expansion cylinder 
cover. 

A quantity of packings and joint rings. 


5. Where one machine having two sets of air compressor 
and expansion cylinders or two single dry air machines are 
fitted and these can be connected to all the refrigerated 
chambers the following spare gear will be required :— 


1 crank shaft with eccentric sheaves complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of connecting rod and crosshead brasses. 

1 piston for H.P. steam cylinder. 

1 piston, complete, for air compressor; and 1 for air 
expansion cylinder. 

1 set of piston springs for each steam cylinder. 

1 cylinder cover for each pattern used in air com- 
pression and expansion cylinders. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

Main and cut-off slide valves and spindles with nuts 
complete for H.P. steam cylinder. 
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Balance springs and rings for steam and air slide 
valves. 

1 H.P. steam cylinder valve and valve face with 
screws. 

1 eccentric sheave, strap, and rod for each pattern 
used. 

1 slide valve spindle and nuts for steam and air 
cylinders for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

Half set of air valves and seats for air compressor. 

1 inlet and 1 outlet valve, and 1 half set of valve faces 
(if fitted) for air expansion cylinder, with screws. 

1 set of valves for air, water circulating, and feed 
pumps. 

1 set of escape valve springs. 

20 suction springs. 

40 delivery springs. 

40 buffer springs. 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler and 6 for air drying chamber. 

Assorted bolts, studs and nuts. 

4 set of lead lined nuts for air expansion cylinder 
covers. 

A quantity of packings and joint rings. 


Where only one single gas compression machine is 


fitted, the following spare gear will be required :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 
Piston and rods complete with nuts for each steam 

cylinder and gas compressor. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

1 pair main bearing brasses, complete. 

1 set of connecting rod and crosshead brasses. 

Main and cut-off valves for steam cylinders. 

1 yalve spindle and nuts, complete, for each pattern 
used. 

1 eccentric strap and rod for each pattern used. 

1 additional brine pump to be fitted and connected 
ready for use. 

1 cover for each pattern used, except where forged 
steel covers or screwed plugs are used for the gas 
compressor. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

1 set of compressor suction and delivery valves with 
springs and boxes, complete. 


1 set of valves for air, water circulating, feed, and 
brine pumps. 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve complete. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required. 

Sundry valves, cocks, flanges, and fittings. 

Assorted bolts, studs, and nuts. 

A quantity of leather packings and joint rings. 

1 complete set of metal rings for the compressor if 
metallic packing is used. 


7. Where one machine having two, or more, gas com- 
pressors is fitted the following spare gear will be required :— 


1 crank shaft, or one section of shaft if the sections 
are interchangeable. 

1 steam piston rod and nut for each pattern used. 

1 piston for H.P. steam cylinder, with springs 
complete. 

1 set of piston rings for each steam cylinder. 

1 set of piston rings for each size of compressor. 

1 compressor piston rod and nuts, complete, for each 
pattern used. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

Main and cut-off slide valves for each H.P. steain 
cylinder. 

Main and cut-off valve spindles and nuts for H.P. 
steam cylinder. 

1 eccentric sheave, strap, and rod, for each pattern 
used, 

1 additional brine pump to be fitted and connected 
ready for use. 

1 cover for each end of gas compressor, except where 
forged steel covers or screwed plugs are used. 

2 main bearing bolts. 

3, set of connecting rod and piston rod bolts. 

4 set compressor suction and 1 delivery valve with 
springs and box, complete. 

1 set of valves for air, water circulating, feed, and 
brine pumps. 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 
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Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve, complete. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel, no spare 
pieces are required. 

Sundry valves, cocks, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of leather packings and joint rings. 

1 complete set of metal rings for 1 compressor, if 
metallic packing is used. 


8. Where only one steam driven air circulating fan is 
fitted, the following spare gear will be required :— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover for each pattern used. 
1 set of connecting rod top and bottom end, and 
main bearing bushes, and bolts complete. 


9. Where only one electrically driven air circulating fan 
is fitted, a spare motor complete is to be supplied. 


10. Where more than one steam driven or electrically 
driven air circulating fan is fitted and their parts are inter- 
changeable, only one set of spare gear will be required. 


11. In cases where an independent water circulating 
pump is used, and its work cannot be performed by: the 
main or the auxiliary engines, a duplicate pump complete 
‘is to be fitted. 


12. In cases where an independent water circulating 
pump is used, and its work can be performed by the main or 
the auxiliary engines, a spare pump bucket and rod, and a 
half set of valves for the water end will be required. 


13. In cases where an independent surface condenser 
with air, water circulating and feed pumps combined is 
fitted, and its work cannot be performed by the main engines, 
or, if the air, water circulating and feed pumps are not in 
duplicate, the following spare gear will be required :— 

1 crank shaft with eccentric sheaves complete. 

1 piston and rod complete for each pattern used. 

1 eccentric strap and rod complete for each pattern 
used. 

1 slide valve and spindle complete for each pattern 
used. 

1 pump bucket and rod complete for each pattern 
used. 
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1 set of connecting rod and piston rod bolts and nuts. 

1 set of valves for air, water circulating and feed 
pumps. 

6 condenser tubes and 12 ferrules. 

14. In cases where an independent surface condenser 
with air, water circulating and feed pumps combined, is 
fitted, and its work can be performed by the main engines, 
the following spare gear will be required :— 

1 pump bucket and rod complete for each pattern 
used. 

1 set of connecting rod and piston rod bolts and nuts. 

Half set of valves for air, water circulating and feed 
pumps. 

6 condenser tubes and 12 ferrules. 

15. Where the motive power of the refrigerating 
machines is other than a steam reciprocating engine, the 
required spare gear for the motor or motors will be specially 
considered. 


PERIODICAL SURVEYS. 


Section 5. 1. A complete Survey as detailed in 
clause 8 is to be held every six months. 


2. In the cases of vessels engaged on voyages of three 
months’ duration, or less, a modified survey as detailed in 
clause 9 is to be held in about three months’ time after the 
date of the complete periodical survey. 

3. A loading port survey, as detailed in clause 10, is 
to be held every voyage in the case of vessels engaged on 
voyages of more than two months’ duration, but where the 
voyages are of shorter duration, this survey need only be 
held at intervals of two months. 


In the case of vessels of less than 40,000 cubic feet 
capacity engaged on voyages of only a few days’ duration, 
the modified survey required in clause 2 would be accepted 
in lieu of the above mentioned loading port survey. 

4, Where any essential repairs or renewals are effected 
to the refrigerating machinery or insulation, these must be 
carried out under the inspection, and to the satisfaction, of 
the Society’s Surveyors. Repairs and renewals effected at 
ports where there is no Surveyor to this Society must be 
surveyed by one of the Society’s Surveyors at the earliest 
opportunity. 

5. Where, in any case, only part of the requisite 
examination is held, the certificate will be endorsed with 
the statement of what is required to complete the survey. 


6. The date following the record Lloyd’s It.M.C. (in 
red) indicates the date of the last complete periodical survey 
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of the refrigerating machinery and appliances, as detailed in 
clause 8. 


7. When the periodical surveys provided for in 
clauses 1, 2 and 3 are not held, the record Lloyd’s R.M.C. 
will be expunged. 


8. Complete Periodical Survey.—The complete 
periodical survey required in clause 1 will consist of the 
following :— 


(a) The machinery is to be examined under working 
conditions, and, according to the system of refrigeration 
employed, the following data are to be noted :— 


The temperature of the air at the snow box and of 
the return air, or of the delivery and return air at the 
direct expansion or brine cooled batteries, or of the 
outflow and return cooling brine; the temperatures of 
the refrigerated chambers, atmosphere, cooling water 
inlet and discharge, and of the gas in the condensers 
and evaporators, also the density of the brine. It is 
recommended that the examination of the machinery 
under working conditions should be made upon the 
vessel’s arrival at the port of discharge, before the cargo 
is fully discharged. 


(>) The steam pipes, water pipes and connections, the 
crank shaft and bearings, the connecting rods, the steam and 
air cylinders and their pistons and valves, the compressors 
and pistons and their piston rods, gland and neck bushes and 
valves, the steam condenser water and steam sides, the air 
cooler water and air sides, the gas condenser coils and the 
evaporator coils or direct expansion battery piping and the 
water and brine sides of their respective shells or tanks as 
far as practicable, the working parts of the water and brine 
circulating pumps, of the air and feed pumps and of the fan 
engines are to be examined. 


(c) The refrigerating liquid pipes, separators and 
receivers, and the gas return pipes are to be examined 
externally as far as practicable. 


(4) Where wrought iron or steel piping is employed 
for the gas condenser coils, these coils are to be drawn for 
examination and testing at intervals of about four years. 


(e) Where the refrigerating machinery and its auxiliaries 
are electrically driven, the shafts and bearings of the motors 
and reduction gear, the reduction gear teeth, the commutator 
and brush fittings, the motor control gear, and the working 
parts of the lubricating oil pumps are to be examined. 


(/) Where auxiliary machinery is fitted, the working 
parts of the same are to be examined. 


(g) The spare gear is to be examined. 


(A) In ary air machines, special attention is to be given 
to the condition of the air compressor and expansion 
cylinders, their pistons and valves. In other machines, 
special attention is to be given to the condition of the 
compressors, including their pistons and valves, rods, and 
gland and neck bushes. 


(¢) The brine pipes and brine return tanks, and the 
direct expansion cooling pipes and their connections, where 
fitted, are to be carefully examined as far as practicable. 


(7) Where the brine may escape to the bilges, the 
cement in way of the latter is to be examined. 


(k) The insulation throughout the cargo chambers is to 
be carefully examined. Where charcoal, silicate cotton, 
granulated cork or similar media are employed for insulating 
purposes, the insulation is to be carefully examined for 
fullness and dryness by boring where necessary. The test 
holes are to be efficiently closed. Special attention is to be 
paid to the insulation under the snow boxes, trunks and 
hatches where dampness may accumulate, to the sides under 
stringers and under decks, and to the tunnel tops. All 
bilge hatches are to be removed, the bilges cleared and the 
suction pipes, suction roses and sounding pipes are to be 
examined. Hatches, air truankways and thermometer tubes, 
with their connections and fastenings, are to be examined, 
and where trunkways pass through watertight bulkheads, 
the watertight doors are to be examined and worked. 

(/) The air trunkways are to be made as airtight as 
practicable, and their fastenings secure. 

(m) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 

(n) Where direct expansion pipes are fitted, these are to 
be examined whilst under the full working conditions. 

(0) Sea injection valves are to be opened and examined 
whenever the vessel is in dry dock. 


9. Modified Survey. —The modified survey required in 
clause 2 will consist of the following :— 

(a) Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined, viz. :— 

Air and other compressors and their valves. 
Expansion cylinders and valves in dry air machines. 
The spare gear. 
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(4) The insulation to be examined generally, and tested 
if necessary. 


(c) The air trunkways to be examined. 


(d@) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 


(e) Where direct expansion pipes are fitted, these are 
to be examined whilst under the full working conditions. 


16. Loading Port Survey.—(a) If the machinery and 
insulation have been surveyed and passed at a home port, 
the further survey required at a loading port will consist of 
an inspection to ascertain that the cargo battens are in 
good order and that no damage has been sustained to the 
insulation prior to the loading of the refrigerated cargo, and 
also of a test of the refrigerating machinery under working 
conditions, the temperatures in the chambers being noted. 


(b) If the vessel loads at more than one port, one 
survey only at a loading port will be required, provided it 
includes the examination of all insulated chambers. 


(c) If there is not a Surveyor to the Society available 
at the loading ports, or if there is not one obtainable from 
a port within a reasonable distance, this survey may be held 
at a port where the outward cargo is discharged; or the 
Committee will accept the report of a survey held at the 
loading port by a Surveyor appointed by Lloyd’s Agent ; or 
(in any case where there is no Lloyd’s Agent) the report of 
a survey held by a reliable Surveyor, if available; or (if 
no such Surveyor is available) a report signed by two 
competent Engineers of the vessel. 


71, FencauRrcH StrEET, LONDON, E.O.3. 
13th July, 1922. 
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Section 6. Fees.—The following are the charges 
that will be made for carrying out the foregoing examinations 
in the United Kingdom in the cases of classed vessels :— 


es ain | ee 

hitek. la eae 

Under 40,000 pO MONO} | DemO mn. 

40,000 and under 80,000 O.80s 100) O08 10 

80,000 and under 120,000 wl? 0 016 0 0 
120,000 and under 180,000 in not 

more than 6 compartments 15 0 0/8 0 0 
120,000 and under 180,000 in more 

than 6 compartments... esto, (0) 1019) O00 


180,000 and under 250,000 in not 
more than 8 compartments (21 0 Oj11 0 0 


180,000 and under 250,000 in more 
than 8 compartments —... (24 0 0/12 0 0 
250,000 and under 330,000 in not 
more than 10 compartments ....24 0 0 |12 0 0 
250,000 and under 330,000 in more 
than 10 compartments... (27 0 0 ]14 0 0 
330,000 and under 400,000 in not 
more than 12 compartments ...)30 0 015 0 0 
330,000 and under 400,000 in more 
than 12 compartments ... (36 0 018 O 0 
Above 400,000 in not more 
than 14 compartments ...36 0 0 {18 0 0 


Above 400,000 in more than 
14 compartments 142 0 0/21 0 0 


As reyards Unelassed Vessels the fees for the first survey 
of Refrigerating Machinery and Appliances will be double 
the amounts in column No.1. Fees for subsequent surveys 
will be charged in accordance with column No. 2 as printed. 


By order of the Committee, 
ANDREW SCOTT, 


Secretary. 


EXTRACTS FROM 


THE RULES 


OF THE LATE 


UNDERWRITERS REGISTRY FOR IRON VESSELS (FOR 1884-85) 


(NOW UNITED 


WITH LLOYDS REGISTER OF SHIPPING), 


SHOWING THE CONDITIONS OF CLASSIFICATION. 


REVISION OF CERTIFICATE OR SUSPENSION 
OF CLASS, 

The certificate of class will remain good so long as the 
vessel, under periodical survey, is found worthy of it. In 
case of defects reported by the Surveyors not being made good, 
the class of the vessel will be revised or suspended by the 
Committee. 


REFERENCE IN CASE OF COMPLAINT. 


Any dispute shall be referred to three Shipbuilders or 
Engineers, one to be chosen by the Shipowner, one to be 
chosen by this Committee, and a third to act as umpire, to 
be chosen by the other two, 


SURVEY FEES. 


For surveying vessels periodically to 


ascertain condition, first visit Breall her) 
For each succeeding visit, when more 
than one visit is necessary 010 6 


For special surveys special charges will be made, subject 
to the control of the Committee. 


PERIODICAL SURVEYS. 


A thorough survey will be required once in every four 
years for vessels with an A1** or an A1* certificate ; and 
once in every three years for vessels with an Al, Al, A 


or an A certificate. When vessels are abroad at the time 


they become due for survey, they must be examined on their 
return to the United Kingdom. The Surveyors are at all 
times to have free access to examine vessels holding a class 
in this Registry. 


Vessels due for Periodical Survey which leave the United 
Kingdom without being duly surveyed and passed by the 
Surveyors to this Registry will have their class suspended 
until such survey has been properly made. Notice of 
Suspension of Class will be given in the first Supplement 
issued after the sailing of the vessel. 


Vessels remaining abroad for two years after they become 
due for Periodical Survey will have their Class suspended 
until they have been re-surveyed. 


First Survey. 


The vessel to be placed in dry dock. (The bottom may 
be cleaned, but should not be recoated before survey.) While 
in dry dock the rudder, rudder pins and gudgeons, and the 
whole of the bottom outside, are to be thoroughly examined, 
and in steamers the connections of the sea-cocks and openings 
in the bottom are to be examined, to see that they are in an 
efficient condition. 


The holds, and, in steamers, the bunkers also, are to be 
cleared, the loose ceiling in the flat of bottom is to be lifted, 
and the Surveyor is to satisfy himself that the bottom inside 
is in good order, and that the cement is in good condition 
and satisfactorily adhering to the iron. 
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He is also to examine the decks, beam ends, and the 
sides of holds and ‘tween decks, all fore and aft. In steamers 
the bilges and limbers under engines and boilers are to be 
cleaned out, so as to allow these parts to be examined by the 
Surveyor. In water-ballast steamers the tanks are to be 
examined externally and, if the Surveyor deems it necessary, 
they are to be tested under the pressure due to the ballast- 
trim water-line, and sufficient ceiling removed to enable the 
Surveyor to satisfy himself of their tightness. In all cases 
the tanks are to be emptied, and examined inside. In all 
vessels any repairs that may be needed are to be done, and 
the vessel cleaned and painted as may be necessary. 


Second Survey. 


The vessel to be submitted to the same survey as before 
described for ‘“ First Survey,” with the following addi- 
tions :— 


A strake of ceiling must be lifted in the bilges 
to allow an examination of the condition of the iron 
surfaces there and of the cement. 


The windlass must be unhung when the main 
piece is of wood; and the chain cables must be 
ranged out for examination. In steamers the water 
ballast tanks must be tested under the pressure due 
to ballast-trim water-line. 


Third Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 
tions :— 


The whole of the close ceiling must be removed, 
and all the cement exposed and examined. The 
vessel must be cleaned and scaled, and, if the 
Surveyor deems it necessary, the plating and other 
parts must be drilled as he may direct, to ascertain 
the thickness. In steamers the water ballast tanks 
must be tested under the pressure due to ballast-trim 
water-line. 


Fourth Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :-— 


The windlass, if the main piece is of wood, must 
be unhung, and the chain cables ranged out for 


examination. In steamers the water ballast tanks 


must be tested under the pressure due to the ballast 
trim water-line. 


Fifth Survey. 


The vessel must be submitted to the same survey as 
before described for ‘ Second Survey.” 


Sixth Survey or Special Survey. 


The vessel must be submitted to the same survey as 
before described for “ Third Survey,” with the following 
additions :— 


The actual condition and thickness of all the 
scantlings must be ascertained, the shell plating being 
drilled on at least three vertical lines in each strake 
viz., forward, amidships, and aft, and elsewhere, at 
the discretion of the Surveyor, as he may direct. 


A report of the vessel’s condition and scantlings 
is to be submitted to the Committee, and such part 
or parts as they may direct are to be renewed, or 
otherwise strengthened. 


After a vessel has passed her sixth survey, and been 
approved by the Committee she must be submitted to the 
same series of surveys, commencing with the “ First Survey,” 
and at the same periodical intervals as before. 


In steamers, whenever the engines or boilers are 
removed, a survey is to be held on the vessel’s bottom in 
way thereof, and such repairs as are necessary must be 
effected before the engines or boilers are replaced. 


The preceding rules for periodical surveys are not to 
limit the Surveyor’s discretion, if, in his judgment, it is 
necessary to make a more complete examination at any 
time; and, before completing the report, the Surveyor must, 
at every periodical survey, satisfy himself that the vessel and 
her equipment are in a good and efficient condition. 


The “Third Survey” must be complied with before the 
expiration of thirteen years from the date of launch for 
vessels with an A1* or A1* certificate, ten years for vessels 
with an Aji or A1 certificate, and nine years for vessels with 
an A or A certificate ; and the “Sixth Survey” before the 
expiration of twenty-six years from the date of launch for 
vessels with an Al* or A1* certificate, twenty years for 
vessels with an Alor A1 certificate, and eighteen years for 
vessels with an A or A certificate. 


EXTRACTS FROM THE RULES of the late UNDERWRITERS REGISTRY FOR IRON VESSELS (for 1884-85) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING), 


EQUIPMENT FOR STEAM VESSELS. 


Section 29.—The equipment of Anchors and Chain Cables and Hawsers to be in accordance with TaBLE 14 for Steam Vessels (see below). 


The tonnage regulating equipment is to be the gross register tonnage under upper deck, with the addition of three-tenths of the tonnage of 
erections above upper deck. 


TABLE No. 14.—ANCHORS, CHAINS, AND HAWSERS FOR STEAM VESSELS. 


Anchors, with either Iron or Wood Stocks. 


Stud-chain Cables. 


VESSELS Weight. a 

TONNAGE. Number. 

pera Bowers. aon a Admisalty Length. 

Bowers. Stream.|Kedges. enone eat reine ee SEN ee, a 

Tons. Tons. | | Owt. Tons, Owt, Owt. Owt. Inches. Tons. Fathoms. 
100 202. 150 2 1 or 3 4°9 j aes 44 81 120 
150 ,, 188 2 U 1 4 6°4 13 1 +3 11:9 150 
188 ,, 225 2 1 1 51 ps 2 1 14 13°8 165 
225 ,, 2681 2 | 1] 1 6 82 | 22] 18 | 15:8 | 165 
263 ,, 300 2 1 1 74 9°5 22 1i 1 18 165 
s00,, 875/ 8 | 1 | 1 81/104 | 8 | 13]... | lye | 203 | 165 
375,, 450| 3 | 1 | 2 | 10 | 120 | 43] 23] 1 | 13% | 228 | 195 
450 ,, 525 3 1 2 12) el 39 i) 24 1} ly 25°4 195 
525 ,, 600 3 1 2 183 15°2 6 3 14 1}; 28°1 210 
600 ,, 675 3 1 2 153 | 16°7 63 3} 13 155 31 210 
em ., wo] 8 | 1 |e } tee) 180 | 7 | 8h}. 22] ah fee 240 
750, 900] 8 | 1 | 2 | 18 | 190 | 8 | 4 | 2 | 14m | 872 | 240 
900 , 100] 8 | 1 | 2 | 21 | 216 | 9 | 48] O32] 18, | 405 | 240 
1050 ,, 1200 3 7 4 233 25°D 10 5 24 1, 44 270 
1200 ,, 1850 3 i 2 253 25°2 103 5} 22 119 47°5 270 
1350 ,, 1500 3 1 2 273 26°9 ll 54 23 143 51:2 270 
1500 ,, 1800 3 1 2 30 28°6 12 6 é 133 55°1 270 
1800 ,, 2100} 3 1 | 2 2 | 301 {13 | 68] 32] 1238 | 591 | 270 
2100 ,, 2400 3 1) 2 34 31°6 133 63 3} 144 63°3 270 
2400 ,, 2700 3 1 2 364 33°4 14 7 34 118 67°6 270 
2700 ,, 8000 by ieee! 2 38 34°5 14} 73 34 2 irs 270 
3000 ,, 8450| 83 | 1 | 2 | 40 | 357 |15 | 73] 384 22, | 76-6 | 270 
3450 ,, 8900 | 3 | 1 2 41 | 37°0 | 16 8 41] 22, | 81:3 300 
3900 ,, 4500 4 1 2 43 38°0 173 8h 43 2435 861 300 
4500 ,, 5250 4 | 1 2 45 39°2 ie 93 43 245 OL" 330 
5250 ,, 6000 + | 1 2 47 41 21 10 5 245 96 330 


Anchors and Chains to be tested to Admiralty proof. 


Stream Chain, 


Hawsers and Warps, 


Rope Hawsers, 
Fath. Size. | Inches.| Inches. 
45| yc| 5h | 3h 
45 | 19] 6 4 
45| 12] 64] 4 
45] U1 7 5 
60| 4] 7 5} 
60] 12] 8 6 
60| +1 8h] 63 
60 13 9 7 
60} +38] 94] 7 
60 | 44] 10 8 
60} 44] 10 8 
75| 48110 9 
75| 48] 10 9 
75|1 110 94 
75 | 1 10 10 
75 \ 14. 111 104 
Th) Te 8 11 
7b) 1%) 11 11 
90 | 1,2; | 12 12 
90 | 18,]12 | 12 
90 | 1%;112 | 12 
90 |.13,112 | 12 
90: PI 11s | 12 
90 | 14,]12 | 12 
90 | 14%, | 12 12 


VESSELS 

TONNAGE. 

Naxpe: | ene eH, See Section 29. 
Inches.} Fath. Tons. Tons. 
90 100 234. 150 
90] 150,, 188 
90 188 ,, 225 
90] 225 ,, 263 
90] 263 ,, 300 
90 | 300,, 375 
90 | 375 ,, 450 
90] 450,, 525 
.. | 90] 525 ,, 600 
4 | 90] 600,, 675 
5 | 90| 675,, 750 
5 | 90] 750,, 900 
54 | 90] 900 ,, 1050 
53 | 90 | 1050 ,, 1200 
6 90 | 1200 ,, 1350 
6 90 | 1350 ,, 1500 
6} | 90} 1500 ,, 1800 
7 | 90] 1800 ,, 2100 
7 90 | 2100 ,, 2400 
8 | 90] 2400 ,, 2700 
8 90 | 2700 ,, 3000 
8 | 90} 3000 ,, 3450 
8 90 | 3450 ,, 3900 
9 90 | 3900 ,, 4500 
9 | 90 | 4500 ,, 5250 
9 90 | 5250 ,, 6000 


A reduction of 15 per cent. will be allowed in the weight of the Third and Fourth Bower. 
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RULES FOR QUALITY AND TESTING OF MATERIALS. 


QUALITY AND TESTING OF SHIP STEEL AND 
BOILER MATERIAL. 


STEEL Puates, Barks aND ANGLES. 


Section 1. 1. General Regulations.— The steel 
used in the construction of vessels or boilers intended for 
vessels classed, or proposed for classification, in the Society’s 
Register Book, is to comply with the tests described 
hereafter. 


2. Process of Manufacture.—The steel is to be made 
by the Open Hearth process, Acid or Basic. 


3. Freedom from Defects.—The tinished material is to 
It is 
also to have a workmanlike finish, and must not have been 
hammer-dressed. 


be free from cracks, surface flaws, and lamination. 


4, Testing and Inspection—(a) The prescribed tests 
and inspections are to be made at the place of manufacture prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels or 
into boilers, such material shall be rejected, notwithstanding 
any previous certificate of satisfactory testing, and such 
further tests of the material from the same charge may 
be made as the Surveyor may consider desirable. 


(b) All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


5. Additional Tests before Rejection —(w) Where any 
of the test pieces first selected by the Surveyor do not fulfil the 
test requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail, the plate or bar from which the test pieces were 
cut is to be rejected. In all such cases further tests are to 
be made before any material from the same charge can be 
accepted. 


(b) Where a tensile test piece breaks outside the middle 
half of its gauge length, and the elongation is less than that 
required by the Rules, the test may, at the Maker’s option, 
be discarded and another test be made of the same plate or 
bar. 


6. Branding.—(a) Every plate and bar is 
to be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 


Js 


(b) Plates or bars bearing this brand are not to be 
forwarded from the Steel Works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 


indicating that the material has complied with 
the Society's tests. 


been signed by him. All plates and bars are also to be 
legibly stamped in two places with the Maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 


was made. 


7. Defacing of Rejected Material.—tIn the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor is to see that the Society’s 6 
brand stamped on the plates and bars by the 3 
Maker has been defaced by punch marks @ @ 6 
extending beyond the brand in the form of 

a cross, thus :— e 


denoting that the material has been rejected. 


8. Maker’s Certificate—Before the mill sheets are 
signed by the Surveyor, the Maker is required to furnish 
him with a certificate guaranteeing that the material has 
been made by the Open Hearth process, and that it has 
been subjected to, and has withstood satisfactorily, the tests 
above described in the presence of the Surveyor. ‘The 
following form of certificate will be accepted if printed on 
each mill sheet with the name of the firm, and initialled by 
the Test House Manager :— 


““We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 


9. Facilities for Inspection—The Maker is to adopt 

a system of marking the ingots, billets, slabs, plates, bars, and 

other material which will enable all finished material to be 

traced to the original charge, and the Surveyor must be 

given every facility for tracing all plates and bars to their 
I 
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respective charges, and for witnessing the required tests. 
When the Surveyor is satisfied with the material and with 
the results of the tests, he is to be furnished with two copies 
of the advice notes of the material for his signature, one of 
which is to be forwarded by the Manufacturer to the Ship- 
builder or Boiler Maker, and the other is to be forwarded by 
the Surveyor to the Surveyors at the port where the vessel or 
boiler is to be built. 


10. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
is to be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
is to be marked on each ingot or billet for the purpose of 

‘identification, and the finished plates and bars are also to be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They are also to be stamped 
with numbers or identification marks by which they can be 
traced to the charge from which the material was made. 


11. General.—In addition to the tests described here- 
after the material may be subjected to further tests at the 
discretion of the Surveyors. 


12. Steel of other Tenacity.—W hen desired by Owners 
and Builders, consideration will be given by the Committee 
to proposals for the use of steel of other tenacity than is 
provided for in the Rules. 


STANDARD TEST PIECES. 


Section 2. 1. Tensile Test Pieces—The tensile 
strength and ductility are to be determined from Standard 
test pieces cut lengthwise or crosswise from the rolled 
material. Where material is annealed or otherwise treated 
before despatch, the test pieces are to be similarly and 
simultaneously treated with the material before testing. 


2. Plates—(a) Wherever practicable the rolled surfaces 
are to be retained on two opposite sides of the test piece. 
The elongation is to be measured on a Standard test 
piece having a gauge length of 8 inches. 


(b) For material more than *875 in. in thickness the width 
of the test piece between the gauge points is not to exceed 
14 ins. ; for material *875 in. to °375 in. in thickness, 
inclusive, the width is not to exceed 2 ins.; for material less 
than °375 in. in thickness the width is not to be more than 


LLOYD'S REGISTER OF SHIPPING. 


25 ins. In other respects the test pieces are to conform 
generally to the Standard test piece A. 


Reo a be 
ge 2 G8 
B = aE 
ef g6 35 
TEST PIECE A $e. 8a. 8a. 
SYS guR ERS 
gad 285 fas 
LB 1B 13 
bo & to hb oO 
B52 &542 884 


| | [x-- 8° GAUGE LENGTH.-->} { j 
‘ }<-Parallel for a length of not less than 9in.->! ! 
eee TOTAL LENGTH ABOUT 18’, ----------- >! 


3. Round Bars.—(@) Bars may be tested full size as 
rolled, or they may be turned down to a convenient size, 
and if tested one inch in diameter, or under, the test piece 
is to have a gauge length of 8 times the diameter. Where 
enlarged ends are used the length of the parallel portion 
is not to be less than 9 times the reduced diameter of the 
test piece (see Standard test piece B). 

The sectional area of the test piece is not to be less 
than } square inch. 


TEST PIECE B. 


PAE RO ER 
' . 

he ec ps, hk et fc 
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t 
ic--~-Parallel for a length of not less than § times the diumeter.--->1 


‘ 

‘ 

: 

' 

--With enlarged ends :—Parallel for a length of not less than 9 times-—.>! 
the reduced diameter. 


(4) Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above one inch diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in Sections 5 and 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 4} times the reduced diameter (see Standard test 
piece C). 

TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 
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k - With enlarged ends :—Parallel for a length of not less than 44 times -> 
the reduced diameter. 
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4, Straightening of Test Pieces.—Any straightening 
of test pieces A, B and C which may be required is to be 
done cold. 


BEND TEST PIECES AND TESTS FOR SHIP AND 
BOILER STEEL. 


Section 8. 1. Number of Bend Tests for Ship 
Steel.—A cold or temper bend test is to be taken from each 
plate or bar as rolled, and these tests are to be in about equal 
numbers from each charge; but a cold bend test is to be 
taken from all plates specially marked for cold flanging. 


2. Number of Bend Tests for Boiler Steel. (a) 
Plates.—A cold or temper bend test piece is to be taken from 
each plate as rolled. For plates exceeding 25 tons in weight 
one bend test piece is to be taken from each end. 


The bend tests from shell plates, butt straps and other 
plates which have not to be flanged or worked in the fire or 
which when in use are not to be exposed to flame, are to be 
cold hend tests. The bend tests from plates which have to 
be flanged or worked in the fire or which when in use will 
be exposed to flame are to be temper bend tests. In the 
cases of shell plates permitted to have a tensile strength 
above 84 tons per square inch one temper bend is to be 
made in addition to the cold bends above specified in the 
case of each plate which is above 34 tons per square inch. 


(b) Angle Bars.—A cold or a temper bend test is 
to be taken from each angle bar rolled. 


(c) Stay Bars.—A cold and a temper bend test are to 
be taken from every 15 stay bars as rolled from each charge. 


3. Cold and Temper Bend Test Pieces—(a) Test 
pieces are to be sheared lengthwise or crosswise from plates 
or bars, and are not to be less than 1} ins. wide, but for 
small bars the whole section may be used. For rivet bars 
bend tests are not required. 


(6) In all cold bend tests, and in temper bend tests on 
test pieces *5 in. in thickness and above, the rough edge or 
arris caused by shearing may be removed by filing or grinding, 
and test pieces one inch in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. The test pieces are not to be annealed unless the 
material from which they are cut is similarly annealed, in 
which case the test pieces are to be similarly and simultaneously 
treated with the material before testing. 


(c) For small sectional material these bend tests may be 
made from the flattened bar. 


4. Bend Tests.—(a) For temper bend tests the. test 
pieces are to be heated to a blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The colour 
is to be judged indoors in the shade. 


(6) For both cold and temper bends the test piece is to 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 


(c) Bend tests may be made either by pressure or by blows. 


TESTS FOR MANUFACTURED RIVETS. 


Section 4. 1. Tests.—Rivets selected by the Sur- 
veyor from the bulk are to withstand the tests described 
hereafter. 


(a) The rivet shanks are to be bent cold, and hammered 
until the two parts of the shank touch in the manner shown 
in Fig. 1, without fracture on the outside of the bend. 


(b) The rivet heads are to be flattened, while hot, in 
the manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 24 times 
the diameter of the shank. 


¥ia. 1. Fia. 2. 


TESTS FOR SHIP STHEL. 


Section 5. 1. Number of Tensile Tests. (a) Plates 
and Sectional Material—When the Surveyor is in constant 
attendance at the Steel Works one tensile test piece for plates 
or sectional material is to be taken from the finished material 
of each charge. 


Where the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required; also 
additional tests are to be made for every variation in thickness 
of *15 of an inch in the plates or sectional bars from each 
charge. 


(b) Rivet Bars.—Where required to be tested, one 
tensile test piece is to be taken from each charge used for rivet 
bars; but where the weight of the bars, as rolled, from one 
charge exceeds 10 tons, an additional tensile test is to be 
made for each further 10 tons or portion thereof. 

i2 
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2. Tensile Tests—(a) Plates.—The tensile breaking 
strength of steel plates, determined from Standard test 
pieces, is to be between the limits of 28 and 32 tons per 
square inch. For plates specially intended for cold flanging 
and marked for identitication, the tensile strength is to be 
between the limits of 26 and 30 tons per square inch. In 
the case of material for purposes in which tensile strength 
is not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 8 ins., is 
not to be less than 20 per cent for material of *375 in. in 
thickness and upwards, and not less than 16 per cent for 
material below *375 in. in thickness. 


(6) Angles, Bulb Angles, Channels, and Similar 
Sections.—The tensile breaking strength of angles, bulb 
angles, channels, and similar sectional material is to be 
between the limits of 28 and 33 tons per square inch. In 
the case of material for purposes in which tensile strength is 
not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation measured 
on a Standard test piece having a gauge length of 8 ins. is 
not to be less than 20 per cent for material of *375 in. in 
thickness and upwards, and not less than 16 per cent for 
material below °875 in. in thickness. 


(c) Rivet Bars.—The tensile breaking strength of 
steel rivet bars, when required to be tested, is to be 
between the limits of 25 and 30 tons per square inch of 
section, with an elongation of not less than 25 per cent 
of the gauge length of eight times the diameter of the 
test. piece, measured on the Standard test piece B, or 
30 per cent measured on the Standard test piece C. 
The bars may be tested the full size as rolled. 


3. Occasional Attendance at Steel Works (Steel for 
Shipbuilding Purposes).—(a) When the Society’s Surveyor 
is not in constant attendance at the Steel works, the Makers 
themselves may, with the written authority of the Society, 
comply with all the prescribed requirements, and furnish 
the Surveyor with a certificate to the effect that the 
Society's Rules as to the testing of steel have been complied 
with in the case of the material submitted for approval. 
The Surveyor is then to make check tensile, cold, and 
temper bend tests from not less than one plate or bar in 
every batch of 50 or less in number, provided the batch be all 
from one charge. Where more than one charge is repre- 
sented, each charge is to be tested. Additional tests are 


also to be made for every variation in thickness of 15 of an 
inch made from one charge. The test pieces are to be 
selected by the Surveyor from the plates or bars, and not 
from shearings previously detached from them, and when 
marked by the Surveyor for testing they are to be followed, 
as far as practicable, through the different stages of 
preparation until the tests are completed. 


(6) Where the tests are unsatisfactory, the whole of the 
material from the charge is to be rejected, and the Surveyor 
is to see that the Society’s brand is satisfactorily defaced. 


TESTS FOR BOILER STEEL. 


Section 6. 1. Number of Tensile Tests—(a) 
Plates—One tensile test piece is to be taken from each 
plate as rolled. For plates exceeding 24 tons in weight one 
tensile test piece is to be taken from each end. 


(b) Angle, Tee, Rivet and Stay Bars.—One tensile 
test is to be made from each 15 or part of 15 bars 
rolled of each section or diameter from the same charge, but 
not less than two tensile tests are to be made unless the total 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section or diameter, 
in which case one tensile test will suffice. For round bars 
of 13 inch diameter and under, the numbers 50 and 20 are 
to be substituted for 15 and 8 respectively for determining 
the number of tests required. 


2. Tensile Tests. (a) Plates—The tensile break- 
ing strength of steel plates for shells and _ girders, 
determined from Standard test pieces, is to be between 
the limits of 28 and 35 tons per square inch, but a 
range of more than 4 tons per square inch will not be 
permitted in any one case. For plates intended for flanging 
or welding, and for combustion chambers and furnaces, 
the tensile breaking strength is to be between the limits 
of 26 and 30 tons per square inch. The elongation, 
measured on a Standard test piece having a gauge length 
of 8 ins., is not to be less than 20 per cent for material of 
*375 in. in thickness and upwards required to have a 
tensile breaking strength between the limits of 28 and 
35 tons per square inch; and not less than 23 per cent 
for material of *375 in. in thickness and upwards required 
to have a tensile breaking strength between the limits of 


26 and 30 tons per square inch. 


(0) Angle and Tee Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits 


~~ 
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of 28 and 32 tons per square inch, with an elongation 
of not less than 20 per cent measured on the Standard test 
piece A. 


For plates, angles, or tee bars under ‘375 in. in thickness 
the elongation may be 8 per cent, but not more than 3 per 
cent, below the prescribed elongations. 


Wherever practicable the rolled surfaces are to be 
retained on two opposite sides of the test pieces. 


(c) Stay Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 28 and 
35 tons per square inch, with an elongation of not less 
than 20 per cent measured on the Standard test piece B, 
or 24 per cent measured on the Standard test piece C ; 
but a range of not more than 4 tons per square inch shall 
be permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 26 and 80 tons per square inch, with an 
elongation of not less than 23 per cent measured on the 
Standard test piece B, or 28 per cent measured on the 
Standard test piece C. 


(d) Rivet Bars.—The tensile breaking strength of 
rivet bars is to be between the limits of 26 and 30 tons 
per square inch of section, with an elongation of not less 
than 25 per cent measured on the Standard test piece B or 
30 per cent measured on the Standard test piece ©. The 
bars may be tested the full size as rolled. 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS. 


Section '7. General.—In order that iron screw stays 
may be approved of the same size as would be required for 
mild steel the iron must withstand the tests described 
hereafter. 


1, Number of Tensile Tests.—The bars as rolled are to 
be placed in batches of 20, and one tensile test piece is to be 
taken from each batch. If this is unsatisfactory, two other 
bars are to be selected for test, but should either of these 
fail the batch is to be rejected. 


2. Tensile Test.—'The tensile breaking strength is not 
to be less than 214 tons per square inch, with an elong- 
ation of not less than 25 per cent measured on the 
Standard test piece B, or of 80 per cent measured on the 
Standard test piece C. 


3. Bend Tests.—(a) Test pieces, either of the bar as 
rolled or turned down to one inch diameter, are to stand 


bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of 
the test piece. 


(6) One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 
cutting tool and bent back at this point through an angle 
of 180° by pressure or by a succession of light blows. The 
fracture must be clean, fibrous, free from slag or dirt or any 
coarse crystalline structure. If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


QUALITY AND TESTING OF STEEL CASTINGS. 


Section 8. 1. Process of Manufacture.—Steel for 
castings is to be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 


2. Annealing.—All steel castings are to be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised in 
temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. The casting is to 
be allowed to cool down prior to removal from the annealing 
furnace; and if subsequently heated for any purpose it is 
again to be similarly annealed if required by the Surveyor. 


3. Testing and Inspection—(a) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of 
any casting proving unsatisfactory in the course of preparation 
or erection, such casting is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(b) The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the annealing of 
such castings has been completed, nor until they have been 
stamped by the Surveyor. ‘The test pieces are to be stamped 
by the Surveyor after the annealing. All test pieces are to 
be selected by the Surveyor and tested in his presence, and he 
is to satisfy: himself that the conditicns herein described are 
fulfilled. 


(c) Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 
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submitted to tensile and bend tests, but they are to be submitted 
to the drop and hammering tests specified in clauses 10 
and 12. 


4. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in clause 11, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and otbers from as 
near the bottom of the casting as practicable. 


5. Dimensions of Tensile Test Pieces——The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 3 inches, or a diameter of *977 
inch with a gauge length of 34 inches. 


6. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent measured on the 
standard test piece. 


7. Dimensions of Bend Test Pieces—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by } inch thick, with the edges rounded to a radius 
of jth of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Bend Tests.—The bend test pieces are to withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. . 


9. Additional Tests before Rejection—Where either 
the tensile or bend test or both fail, and the Surveyor considers 
the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, duplicates of the test or tests which failed are to 
be made if requested by the Maker. In such cases the 
quality of the casting is to be judged by the result of 
the duplicate test or tests and not by the original test or 
tests which failed. 


10. Percussive Tests.—Stern frames cust in one 
piece are to be let fall on hard ground (excavations being 
made to take bosses and other projections) after being raised 


through an angle of 45 degrees. Stern frames cast in more 
than one piece, rudders, steering quadrants, crossheads, 
tillers and machinery castings, are to be dropped on hard 
ground from a height of from 7 to 10 feet according to the 
design, shape, and weight of the casting. 


11. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests are made upon 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 
casting as practicable. 


12. Hammering Tests.—After being subjected to the 
percussive test, the casting in each case is to be subsequently 
slung up and well hammered with a sledge hammer not less 
in weight than 7 lbs., to satisfy the Surveyors that the cast- 
ing is sound and without flaw. This hammering test is also 
to be applied to castings of complex design which may not 
have been submitted to a percussive test. 


13. Drilling Tests.—In the case of large steel castings 
for shipbuilding purposes, the Surveyors are to supplement 
the foregoing tests by drilling small holes at such parts 
of the castings where experience shows that cavities and 
contraction cracks are most likely to occur, and at positions 
which are to be agreed upon between the Surveyor and 
the Manufacturer, in order to determine the soundness or 
otherwise of the casting. ‘These holes are afterwards to be 
tapped and properly filled up with screw plugs. 


14, Branding.—Every casting after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 


Section 9. 1. Process of Manufacture.—(a) Ingot 
steel for forgings is to be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 


(0) The forgings are to be sound ; they are to be made from 
sound ingots, and for all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon 
which arms are shrunk, crank and other shafts, connecting 
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rods and piston rods, the forgings are to be gradually and 
uniformly forged. The sectional area of the body of 
the forging (as forged) is not to exceed one-fifth of the 
sectional area of the original ingot, and no part of 
the forging (as forged) is to have more than two-thirds 
of the sectional area of the original ingot. 


2. Annealing.—All important ingot steel forgings are to 
be thoroughly annealed in a properly constructed annealing 
furnace, which must permit of the whole forging being 
uniformly raised in temperature, throughout its whole extent, 
to the necessary intensity required for annealing purposes. 
If the forging be subsequently heated for any further forging 
it is again to be similarly annealed, if required by the 
Surveyor. 


3. Testing and Inspection—(w) The tests and in- 
spections hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation or 
erection, such forging is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(b) The tensile strength and ductility are to be determined 
from standard test pieces which are to be prepared from sample 
pieces cut lengthwise from the forging from a part of not 
less sectional dimensions than the body of the forging. Such 
standard test pieces are to be machined from the sample 
pieces without forging down, and the sampie pieces are not to 
be detached from the forging until the annealing of such 
forging has been completed. ‘The test pieces are to be 
stamped by the Surveyor after the annealing. All test pieces 
are to be selected by the Surveyor and tested in his presence, 
and he is to satisfy himself that the conditions herein 
described are fulfilled. 


4. Number of Tests.—At least one tensile and one cold 
bend test piece are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile 
and one cold bend test from this whole forging will be 
sufficient. 


5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of 798 
inch with a gauge length of 3 inches, or a diameter of 
977 inch with a gauge length of 34 inches. 


6. Tensile Tests.—(a) The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
between the limits of 28 and 32 tons per square inch with an 


elongation on the standard test piece of not less than 29 per 
cent for 28 ton steel, and 25 per cent for 32 ton steel, and 
in no case is the sum of the tensile breaking strength and 
corresponding elongation to be less than 57. 


(4) Stern posts, propeller posts, rudders, and other ship 
forgings which are to be welded may be made of specially 
soft Open Hearth Ingot Steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 22 and 26 tons per square inch, with an elongation on the 
standard test piece (Sec. 9, clause 5) of not less than 359% 
for 22 ton steel and 319% for 26 ton steel; in no case is 
the sum of the tensile breaking strength and corresponding 
elongation to be less than 57. The remaining tests and 
requirements are to be as prescribed for ordinary ingot 
steel. 


7. Dimensions of Bend Test Pieces——The bend test 
pieces are to be machined to a rectangular section one inch 
wide by $ inch thick, with the edges rounded to a radius of 
reth of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Bend Tests.—The bend test pieces are to withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch. 


9. Additional Tests before Rejection—wWhere either 
the tensile or bend test, or both, fail, and the Surveyor con- 
siders the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, duplicates of the test or tests which failed are to be 
made if requested by the Maker. In such cases the quality 
of the forging is to be judged by the result of the duplicate 
test or tests and not by the original test or tests which 
failed. 


10. General——The requirements as to annealing and 
testing are intended to apply to rudder heads and main 
pieces of rudders upon which arms are shrunk, to shafts of 
all descriptions, also to connecting rods and piston rods 
which require to be made in several heats. They are not 
intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 


11. Branding.—Every forging after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 
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QUALITY AND TESTING OF ANCHORS FOR STEAM 
VESSELS, SAILING VESSELS, TRAWLERS 
AND TUGS. 


Section 10. 1. Process of Manufacture. — 
(a) Anchors are to be made of forged wrought iron, or 
forged open hearth ingot steel, or cast steel; the use of 
Bessemer steel is prohibited. 


(6) Each important part of a forged anchor is to be 
plainly marked by the makers with the words “ Forged 


Wrought Iron,” or “ Forged Open Hearth Ingot Steel,” as 
the case may be. 

(c) Steel Anchor Shackles are to be forged and 
unwelded. 


2. Tests of Anchors.—All anchors, including Stream 
and Kedge anchors weighing more than 168 lbs. inclusive 
of stock, are to be tested in accordance with the require- 
ments of the following table and the Certificates of ‘Test 


produced, 


WEIGHTS AND CORRESPONDING PROOF STRAINS OF ANCHORS. 


Weight. : ight.| Test. | Weight.) Test. 


Cwts. . Tons. Cwts. Tons. 


Weight. | Test. 


Weight. 


Cwts. 


Cwts. Tons. 


144 


100 


1015 


1044 


1054 


lu9 


1095 


1134 


8 |) 


122} 


127 


132 


137 


The weight given in the above table is either for stockless anchors or for the ordinary type excluding stock. 
For intermediate weights of anchors the tests may be obtained by interpolation. 
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CAST STEEL ANCHORS. 

Section 11. 1. General.—All cast steel anchors in 
addition to undergoing the statutory tests are to be subjected 
to the percussive, hammering and bending tests given 
below. 


These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Society’s 
Surveyors. 


2. Percussive Test.—(a) The anchor, or where 
anchors are made in more than one piece, each piece is 
to be raised a given height and then dropped on a steel 
or iron slab. 


For weights of 15 cwts. and below, the height is to be 
15 feet, and for weights above 15 cwt. the height is to be 
12 feet. 


The lowest part of the anchor or piece when suspended 
is to be at least the given height above the iron slab upon 
which it is to be dropped. 


(b) An anchor of the Admiralty pattern is first to be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 


It is then to be raised a second time to the 
given height and suspended with the crown downwards. 
Two steel or iron blocks are to be placed underneath it, 
and the anchor is to be. let fall from this position so that 
one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the 
other arm. 


(c) The slab for the horizontal test is to be of steel or 
iron, well laid on a solid concrete foundation to the satisfac- 
tion of the Surveyor. 


(d) If the slab on which the anchor falls is broken by 
the impact the test is to be repeated until a slab is made 
that does not break. 


(e) The blocks for the vertical test are to be solid and 
of sufficient height to prevent tne crown of the anchor from 
touching the slab, and are to be to the satisfaction of the 
Surveyor. 


3. Hammering Test.—Provided the percussive test 
has been satisfactory, the anchor or piece is to be slung 


and thoroughly hammered over its parts with a sledge 
hammer weighing not less than 7 Ibs., and is required to 
give under this treatment such a clear ring in all its parts as 
shall satisfy the Surveyor that the casting is sound and that 
no flaws have developed by the application of the preceding 
percussive tests. 


4. Bending Test.—(a) Cast steel may be passed as 
sufficiently ductile for anchors when a piece of each casting, 
8 inches in length, is cut from the casting, turned to one inch 
in diameter, and is then bent cold by hammering through 
an angle of 90 degrees over a radius of 14 inches, without 
showing signs of flaw or fracture. 


(b) A piece is to be cast on each cast steel anchor, 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated above to be cut out 
of it, or it may be (at the discretion of the Manufacturer) 
of sufficient size to enable four test pieces to be cut 
out of it. 


Where it is only of sufficient size to enable one test 
piece to be cut out of it, that piece is to be subjected 
to the bending test named in paragraph (a) above, and 
should it fail to withstand the test the casting is to be 
rejected. 


Where the piece is large enough to enable four test 
pieces to be cut out of it, one of these is to be turned in 
a lathe to one inch in diameter for a length of 8 inches, 
and bent cold through an angle of 90° over a radius 
of 14 inches, and should the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 


Should the one test piece not pass this test, all or any 
of the other three test pieces may be tested in a similar 
manner, and should any one of the four test pieces pass 
this test, the anchor, or part of the anchor,as the case may 
be, shall be deemed so far satisfactory. 


5. Annealing.—Hach anchor is to be properly and 
sufficiently annealed, and when so annealed stamped 
“Annealed Steel.” Annealing is not to be regarded 
as proper, or efficient, unless the process extends from 
three days for small anchors up to six days for large 
ones. 
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TESTS FOR CHAIN CABLES AND STREAM CHAINS. 


Section 12. 1. Tests for Chain Cables and Stream 
Chains.—(a) All stud link chain cables and stream 
chains are to be tested in accordance with the require- 
ments of the following Table and the certificates of test 
produced, 


Srup Link CHAIN CABLEs. 


Minimum Minimum 
Weight [Mini Break- | Weight 
per length mum | S ing per length 

Size. Test. of 
15 fms. 


Tons. | Cwts. 


30 


(6) Unstudded close-link chains will be accepted as 
cables if tested in accordance with the requirements of the 
following Table and the certificates of test produced. 


SHort Link CHaIn CABLES. 


Minimum 
Weight 
per length 


DN | ie 


5 
i 
3 
A 


TESTS FOR STEEL WIRE TOWLINES, HAWSERS 
AND WARPS. 


Section 18. 1. General.—Each Manufacturer is 
required to provide on his premises machines suitable for 
satisfactorily making the prescribed tests, and the works are 
to be at all times open to the inspection of the Society’s 
Surveyors, who are to be empowered to retest any hawser or 
towline for which a certificate has been issued by the 
Manufacturer. 


2. Certificates.— Printed forms of certificates, approved 
by the Committee, are to be signed by the Manufacturers of 
steel wire hawsers and will be supplied to them upon 
application to the Secretary. 


8. Tests.—A short length of each of the wires com- 
posing the finished steel wire towlines, hawsers or warps 
will be required to withstand a tensile load equivalent to 
that set forth in the following Table, the aggregate strength 
of the wires being not less than 10 per cent in excess of 
that load. 
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SIZES sND BREAKING TESTS OF STEEL WIRE TOWLINES, 
HAWSERS AND WaARPS. 


/ | Break- Break- | Break- 
Size. ing Size. ing Size. ing 
Test. Test. | Test. 
as Px ~ 2° | 
Ins. Tons. 


Ins. Tons. Ins. | Tons. 


51 


STEEL WIRE STANDING RIGGING. 


Section 14. 
are to be guaranteed to withstand the breaking test given 


1. Tests.—(a) The steel wire ropes 


in the following Table, and no hemp is to be used in the 


strands, a hemp core only to be fitted. 


SIZES AND BREAKING TESTS OF STEEL WIRE 
STANDING RIGGING. 


Break- Break- Break- 
ing | Size. | ing ing | Size. 
Test. Test. Test. 


.| Tons.} Ins. 


4, Flexible Steel Wire Rope.—(a) The use of flexible 
steel wire rope made of six strands of 18 wires laid round a 
hemp core will be approved when desired by the Owners, 
provided the rope is of the same size and strength as the 
ordinary steel wire hawser required by the above Table. 


(b) Each wire will be required to be capable of being 
twisted round itself not less than eight times, and of being 
untwisted and straightened without breaking. 


5, Special Flexible Steel Wire Rope.—When an 
Owner prefers to substitute special flexible steel wire rope for 
steel wire rope of ordinary make, the sizes may be reduced 
in accordance with the following Table, provided each 
flexible rope be formed of six strands with 24 wires in each 
strand, and that the diameter of each wire be ;!,th of the 
circumference of the rope, and the ropes be capable of 
withstanding the breaking tests shown in the Table. 

COMPARATIVE SIZES OF SPECIAL FLEXIBLE AND 

ORDINARY STEEL WIRE Ropu. 
Corre- 


sponding 
sizes of 


Corre- : ; 
sponding Flexible Steel 


| sizes of Wire Rope. 

Se) Orainary, as a ee eT Oey 
Breaking | Steel Wire Size Breaking | Steel Wire 

Test. Rope. Pages Rope. 


Flexible Steel 
Wire Rope. 


“Inches. ‘| Tons. ; 


Inches. Inches. 


Inches. ; 


1 


we | 


pales | bol | nol 


bo 


bo 


oo 


| 


=| 


wo 
nie 


(b) A short length of each of the finished wires 
composing the rigging will be required to withstand a 
tensile load equivalent to that set forth in the above 
Table, the aggregate strength of the wires being not less 
than 10 per cent in excess of that load. 

(c) Each wire will be required to be capable of being 
twisted round itself not less than eight times, and of being 


untwisted and straightened without breaking. 


3y order of the Committee, 
ANDREW SCOTT, 
Secretary. 


FENCHURCH STREET, 
Lonpon, E.C. 3. 


13th July, 1922. 
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STEEL MANUFACTURERS. 


The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 


of procedure reported upon, their applications have beep complied with and the Surveyors’ reports found satisfactory by the 


Committee. 
Firms in THE UNITED Kinapom. 


Acme Steel and Foundry Co., Shettleston, near Glasgow. (Sfeel castings.) 
Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steel castings.) 
Armstrong (Sir W. G.), Whitworth & Co., Lim., Elswick, Northumberland (Steel castings and Forgings) ; and Openshaw, 
Manchester. (Steel castings, forgings, and plates.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Baker, John, & Co. (Rotherham) Lim., Kilnhurst Steel Works, near Rotherham. (Steel ingots for forgings.) 
Baldwins, Lim., Elba Steel Works, Gowerton, Glamorganshire. (Steel ingots, billets, and bars.) 
Barrow Hematite Steel Co., Lim., Barrow-in-Furness. 
Bauly (H. C.), Lim., Dagenham Dock Steel Foundry & Engineering Works, Dagenham Dock, Essex (Small steel castings.) 
Beardmore, William, & Co., Lim., Parkhead, Glasgow; and Mossend, Lanarkshire. 
Bessemer, H., & Co., Lim., Bessemer Works, Sheffield, Yorkshire ; and Bolton, Lancashire. 
Beyer, Peacock & Co., Lim., Gorton Foundry, Manchester. (Sfeel castings.) 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
Bolekow, Vaughan & Co., Lim., Middlesbro’-on-Tees. 
Braintree Castings Co., Chapel Hill Foundries, Braintree, Essex. (Small steel castings.) 
British Mannesmann Tube Co., Lim., Landore, 8. Wales. (Weldless rolled or drawn steel hollow pillars and davits.) 
Briton Ferry Steel Co., Lim., Briton Ferry, Glamorganshire. (Rivet bars only.) 
Brown, John, & Co., Lim., Sheffield ; and Frodingham. (Steel castings). 
Brown, Bayley’s Steel Works, Lim., Sheffield. (Steel ingots, forgings, and bars.) 
Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (For bars only.) 
Butterley Co., Lim., Codnor Park, near Alfreton, Derbyshire. 
Caledonian Steel Castings Co., Helen Street, Govan, Glasgow. (S/eel castings.) 
Cammell Laird & Co., Lim., Sheffield. 
Cargo Fleet Iron Co., Lim., Cargo Fleet, near Middlesbro’-on-Tees. (Sections and bars.) 
Carntyne Steel Castings Co., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Sveel castings.) 
Clayton & Shuttleworth, Lim., Lincoln. (S/eel castings.) 
Clyde Alloy Steel Co., Lim., Craigneuk Works, Flemington, Motherwell. (Small steel castings.) 
Coltness Iron Co., Lim., Newmains, Lanarkshire. (S/eel castings.) 
Colville, David, & Sons, Lim., 
Dalzell Steel and Iron Works, Motherwell, Lanarkshire. 
Clydebridge Steel Works, Cambuslang, near Glasgow. 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
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Consett Iron Co., Lim., Blackhill, Durham. 
Cook, Joseph, Sons & Co., Lim., Washington Steel & Iron Works, Washington Station $.0.,co. Durham. (Steel castings.) 
Darlington Forge Co., Lim., Darlington. (Sfeel castings.) 
Dorman, Long & Co., Lim., Middlesbro’-on-Tees ; Port Clarence, co. Durham; and Redcar Iron and Steel Works, 
Redcar. 
Dudley’s (The Karl of) Round Oak Iron and Steel Works, Lim., Brierley Hill, Staffordshire (Sections and bars.) 
Dunlop, J., & Co., Lim., Calderbank, Lanarkshire. 
Firth, Thomas, & Sons, Lim., Norfolk Works, Sheffield. 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (Steel ingots.) 
Frodingham Iron & Steel Co., Lim., Scunthorpe, Lincs. (Sections and bars.) 
Gilbertson, W., & Co., Lim., Pontardawe, Glamorgan. (Sveel ingots for forgings.) 
Glanmor Foundry Co., Lianelly. (Steel castings.) 
Glasgow Iron & Steel Co., Lim., Wishaw, Lanarkshire. 
Guest, Keen & Nettlefolds, Lim., 
Dowlais (Glamorgan) and Cardiff. (Plates and bars.) 
Castle Works, Tydu, near Newport, Mon. (Rivet and stay bars.) 
London Works, near Birmingham. (Rivet bars only.) 
Hadfield’s Steel Foundry Co., Lim., Sheffield. (Sfeel castings.) 
Harfield & Co., Blaydon-on-Tyne. (Steel castings.) 
Head, Wrightson & Co., Lim., Thornaby-on-Tees. (Sfeel castings.) 
Heath (Robert) & Low Moor, Lim., Stoke-on-Trent. Norton Works (Rolling Mills for plates, sections and bars) ; 
Biddulph Valley Works (Rolling Mills for sections and bars.) 
Henderson (John M.) & Co., King’s Works, Aberdeen. (Steel castings and ingots.) 
Hickman (Alfred), Lim., Staffordshire Steel & Ingot Iron Works, Bilston, Staffordshire. 
Holcroft’s Steel Foundry Co., Lim., Bilston, Staffordshire. (Steel castings.) 
Hopkinson, J., & Co., Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
Jackson, P. R., & Co., Lim., Salford, Manchester. (S/eel castings.) 
Jenkins’ (Philip) Sons, Lim., Excelsior Metal Works, Riverside, Neath, Glamorgan. (Cast steel anchor heads.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. 
Jonas, Colver & Co., Lim., Continental Steel Works, Sheffield. (Steel ingots and forgings.) 
Jopling, E., & Sons, Pallion, Sunderland. (,Sfeel castings.) 
Kryn & Lahy Metal Works, Lim., Letchworth, Hertfordshire. (Steel castings.) 
Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. (Sections and bars.) 
Lancashire & Yorkshire Railway Co., Horwich, Lancashire. (Steel castings.) 
Leeds Forge Co., Lim., Leeds. 
Lilleshall Co., Lim., Priors Lee Hall, nr. Shifnal, Salop. (Steel ingots.) 
Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
London (The) Foundry Co., Lim., Brimsdown, Enfield Highway, Middlesex. (Steel castings.) 
Lumb, James, & Sons, Lim., Elland, Yorkshire. (Steel castings.) 
Monk Bridge Iron & Steel Co., Lim., Leeds. (Sections, bars and forgings.) 
Monks, Hall & Co., Lim., Warrington. (Rolling Mills for bars.) 
Motherwell Iron & Steel Co., Lim., Motherwell, Lanarkshire. (Angles and burs.) 
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National Steel Foundry (1914), Lim. (The), Kirkland Works, Leven, Fifeshire. (Steel caslings.) 
North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small steel castings.) 
Osborn, S., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 
Palmers Shipbuilding & Iron Co., Lim., Jarrow-on-Tyne. 
Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 
Partington Steel & Iron Co., [rlam, Manchester. (Bille/s, burs, sections, and steel castings.) 
Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 
Pather Iron & Steel Co., Lim., Wishaw, Lanarkshire. (Lolling Mills.) 
Pearson & Knowles Coal & Iron Co., Lim. (The), Warrington. (Rolling Mills for sections and bars.) 
Port Talbot Steel Co., Lim., Port Talbot, South Wales. 
Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rivet bars only.) 
Redbourn Hill Iron & Coal Co., Lim., Frodingham, Lincolnshire. (Steel ingots and billets.) 
Redheugh Iron & Steel Co., Lim., Teams, Gateshead-on-Tyne. (Rolling Mills and Steel Foundry.) 
Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (.S/eel castings.) 
Richmond Iron & Steel Co., Richmond Iron Works, Stockton-on-Tees. (Rolling Mills for stay and rivet bars.) 
Rogerson, John, & Co., Lim., Wolsingham, co. Durham. (Sveel castings.) 
Scottish Iron & Steel Co., Lim., Coatbridge, Lanarkshire. Waverley Works and North British Works (Steed angles 
and bars); Northburn Works (Steel ingots and billets). 
Shaw, W., & Co., Middlesbro’-on-Tees. (Steel castings.) 
Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. 
Skinningrove Iron Co., Lim. (The), Skinningrove, Carlin How, R.S.0., Yorkshire. (Secdions and bars.) 
Smith & McLean, Lim., Mossend, and Gartcosh, Lanarkshire. (olling Mills.) 
South Durham Steel & Iron Co., Lim., Stockton-on-'l'ees and West Hartlepool. 
Spencer, John, & Sons, Lim., Newburn Steel Works, Newcastle-on-Tyne. 
Springfield Steel Co., Lim., 777, London Road, Glasgow. (Steel castings.) 
Steel Castings, Lim., Parkhead, Glasgow. (Steel castings.) 
Steel Company of Scotland, Lim., Newton, Glasgow; and Blochairn, Glasgow. 
Steel, Peech & Tozer, Lim., Sheffield. (Rivet and stay bars.) 
Stewarts & Lloyds, Lim. (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. 
% ny 3; Sun Foundry, Coatbridge, Lanarkshire. (Sveel castings.) 
Stockton Steel Foundry Co., Lim., Stockton-on-Tees. (.S/eel castings.) 
Summers, John, & Sons, Lim., Hawarden Bridge Steel Works, Shotton, Chester. (Sfeel ingots and billets.) 
Summerson, Thomas, & Sons, Lim., Darlington. (Small steel castings.) 
Taylor Bros., Leeds. 
Tennent (R. B.), Lim., Whifflet Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
Thwaites Brothers, Lim., Bradford. (Small steel castings.) 
Towler, William, & Co., Lim., Globe Foundry, Leeds. (Small s/eel castings.) 
Tyne Electric Steel Foundries, Lim., Dunston-on-Tyne. (S/eel castings.) 
Tyzack, Samuel, & Co., Lim., Monkwearmouth Iron & Steel Works, Sunderland. (Sections and bars.) 
Vickers, Lim., River Don Works, Sheffield ; and Barrow-in-Furness. 
Vickers-Petters, Lim., Ipswich Works, Ipswich. (Steel castings.) 
Weldless (The) Steel Tube Co., Lim., Wednesfield, near Wolverhampton. (S/eel ingots for forgings.) 
Wigan Coal & Iron Co., Lim., Wigan, Lancashire. (Sections and bars.) 
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FIRMS IN COUNTRIES OTHER THAN THE UNITED KINGDOM. 
ALPHABETICALLY ARRANGED, 
In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


Acciaieria & Ferriere del Caleotto, Castello Sopra Lecco, 
Italy. (Steel bars and small sections.) (GENOA.) 

Acciaieria Danieli & Co., Brescia, Italy. (Steel castings.) 
(GENOA. ) 

Acciaierie & Ferriere Lombarde; Head Office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes and 
hollow pillars.) (Works at Sesto S. Giovanni, bars, 
sections, steel castings, and steel plates.) (GENOA.) 

Aciéries Anversoises Société Coopérative, Hemixem, near 
Antwerp. (Small steel castings.) (ANTWERP.) 

Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, Paris. 
(Steel castings.) (PAnts.) 

Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (HAvRE.) 

Aciéries de Mons, Nimy, Belgium. (Small steel castings.) 
(ANTWERP.) 

Aciéries de Nanterre, Société Anonyme, Nanterre (Seine), 
France. (Steel castings.) (PAaRts.) 

Aciéries Reéunies de Burbach-Hich-Dudelange (Arbed), 
Works at Burbach and Hostenbach, Saarbrucken-Burbach. 
(Merz.) 

Adirondacks Steel Foundries Corporation, Watervliet, N.Y., 
U.S.A. (Steel castings.) (New York.) 

Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) (GOTHENBURG.) 

Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel ingots, 
forgings, castings, bars and angles.) (HELSINGFORS.) 

Alan Wood, Iron & Steel Company, Conshohocken and Ivy 
Rock, Pa. U.S.A. (Blooms, billets and thin plates.) 
(PHILADELPHIA. ) 

Algoma Steel Corporation, Lim., Sault St. Marie, Ontario, 
Canada. (Steel billets, bars and angles.) (ToRONTO.) 
Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also steel 

castings.) (PITTSBURGH.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, Pa., 
U.S.A. (Sections, angles and bars.) (PHILADELPHIA. ) 
American Locomotive Co., Chester, Pa., U.S.A. (Steel 

castings.) (PHILADELPHIA.) 

American Machine & Manufacturing Co., Atlanta, Ga., 
U.S.A. (Steel castings.) (BIRMINGHAM, ALA.) 

American Manganese Steel Co., Newcastle, Del., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 

American Steel & Wire Co. (Shoenberger Works), Fifteenth St., 
Pittsburgh, Pa., U.S.A. (Steel ingots, etc.) (PrrTSBURGH.) 

American Steel Foundries, Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) (CHICAGO.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. 
blooms, billets and slabs.) (CLEVELAND, O.) 
Annener Gussstahlwerk Akt. Ges., Annen, near Dortmund, 

Westphalia, Germany. (Steel custings.) (DitssELporF.) 


(Ingots, 


Anniston Steel Co., Anniston, Ala., U.S.A. (Steel castings 
and rivet bars.) (BIRMINGHAM, ALA.) 

Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) (NAGASAKT.) 

Asano Shipbuilding Co., Lim., Tsurumi, Japan. (Rolling 
Mills for plates.) (NAGASAKI.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA. ) 

Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Atlas- Werke Akt. Ges, Bremen. (Steel castings.) 
(BREMEN. ) 

Australian Electric Steel Co., Alexandria, Sydney, N.S.W, 
(Stee! castings.) (Sypnry, N.S.W.) 

Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel plates, 
sections, and high pressure air receivers.) (StOCKHOLM.) 

Baume & Marpent, Société Anonyme, Haine St. Pierre, 
Belgium. (Small steel castings.) (ANTWERP.) 

Bayonne Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) (New YorK.) 

Bergische Stahl-Industrie G.m.b.H., Remscheid, Germany. 
(Steel ingots and castings.) (DUS8SELDORE.) 

Best Steel Casting Co., San Francisco, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Bethlehem Steel Co., 

Bethlehem, Pa., U.S.A. (PHILADELPHIA. 

Lebanon, Pa. U.S.A. (Rolling Mills for bars.) 
(BALTIMORE. ) 

Reading, Pa, U.S.A. 
(PHILADELPHIA. ) 

Sparrow’s Point, Md., U.S.A. (BatrrMore.) 

Steelton, Pa., U.S.A. (BALTIMoRE.) 

Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, Pa., 
U.S.A. (Steel castings and ingots.) (PHILADELPHIA.) 

Bismarckhiitte, Abteilung Bochum, Bochum, Westphalia, 
Germany. (Steel Foundry and Rolling Mills.) (Disseu- 
DORE.) 

Bismarckhiitte (Bismarckhiitte & Falvahiitte), Bismarck- 
hiitte, Oberschlesien, Poland. (Also steel castings, and 
weldless rolled or drawn steel hollow pillars and davits.) 
( VIENNA.) 

Bjorneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting Furnaces and Forge.) (GOTHENBURG.) 

Blohm & Voss, Hamburg, Germany. (Steel castings.) 
( HAMBURG.) 

Bochumer Verein fiir Bergbau & Gussstahlfabrikation, 
Bochum, Germany. (Steel castings.) (DUssELporF.) 
Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at Kapfen- 

berg, Styria.) (Steel castings.) (VIENNA.) 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel castings.) 
(CotumBts, O.) 

Borsig, A. (Berg und Hiitten-Verwaltung), Borsigwerk, 
Oberschlesien, Germany. (Also steel castings.) (VIENNA.) 


(Rolling Mills for bars.) 
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Brier Hill Steel Co. (The), Youngstown, O., U.S.A. 
(PITTSBURGH.) 


Broken Hill Proprietary Co., Lim., Iron and Steel Works, 
Newcastle, N.S.W. (Steel plates, bars, sections and 
castings.) (Nrwcastix, N.S.W.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel castings.) 
(CLEVELAND, O. 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (Steel 
castings.) (STOCKHOLM. ) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen. (Steel ingots, forgings and castings.) 
(COPENHAGEN. ) 

Cambria Steel Co., Johnstown, Pa., U.S.A. (PrrTsBURGH.) 

Canadian Steel Foundries, Lim., Longue Pointe, Montreal. 
(Steel castings.) (MONTREAM.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) (CLEVELAND, O.) 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. (PirrsBuRGH.) 

Carnegie Steel Co., Pittsburgh, Pa., U.S.A. (PirrspuRGH.) 

Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) (Baurrmorr.) 

Charlottenhtitte Akt. Ges., Niederschelden (Kreis Siegen), 
Germany. (Steel plates and ingots.) (DitssELDORF.) 
Chester Steel Castings Co. Chester, Pa., U.S.A. (Steel 

castings.) .(PHILADELPHIA.) 

Christiania Staalveerk, Christiania. (Steel 
(CHRISTIANIA.) 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, Pueblo, 
Colo. (Bars and small sections.) (CHicaao.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Columbia Steel Co., Portland, Or., U.S.A.  (Sfeel 
castings.) (PORTLAND, OREGON.) 

Commonwealth Government Naval Dockyard, Cockatoo, 
Sydney, N.S.W. (Steel castings.) (Sypnny, N.S.W.) 
Commonwealth Steel Products Co, Lim., Waratah, 
Newcastle, N.S.W. (Steel castings and forgings.) 

(NewcastTLe, N.S.W.) 

Compagnie des Forges de Chatillon, Commentry et Neuves- 
Maisons, France. (St. Errenne.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Le Boucau (Forges de l’Adour), (Basses- 
Pyrénées), France. (Bars and sections.) (BORDEAUX.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. (Sv. ErrEnNE.) 

Compagnie des Mines, Fonderies & Forges d’Alais, Tamaris 
Works, Alais, France. (Barsanid sections.) (MARSEILLES.) 

Compagnie Générale des Aciers, Société Anonyme, Thy-le- 
Chateau, Belgium. (Steel castings.) (ANTWERP.) 

Compafiia Anonima Basconia, Bilbao, Spain. (Br.Bao.) 

Corrigan, McKinney & Co., Cleveland, 0., U.S.A. (Steel 
ingots, blooms and billets.) (CuNVELAND, O.) 

Crucible Steel Castings Co., Landsdowne, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Crucible Steel Company of America, Park Works, Pittsburgh, 
Pa., U.S.A. (PITTSBURGH.) 

Cumming (J. W.) Manufacturing Co., Lim., New Glasgow, 
Nova Scotia. (Small steel castings.) (Haurirax, N.S.) 


castings.) 


Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Deutsch Luxemburgische Bergwerks-und Hiitten-Act. Ges., 
Abteilung Dortmunder Union, Dortmund, Germany. 
(Also Steel castings.) (DUSSELDORF.) 


Dillinger Hiittenwerke Akt. Ges., Dillingen-Saar. (METz.) 


Dominion Iron & Steel Co., Lim., Sydney, Nova Scotia. 
(Steel ingots, billets, plates and sections.) (Hauirax, N.S.) 


Dominion Steel Foundry Co., Lim., Hamilton, Ontario. 
(Steel castings.) (‘ToRONTO.) 

Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 
(CLEVELAND, 0.) 

Drain Steel Co., Moore, Pa., U.S.A. (Steel ingots.) (PHILA- 
DELPHIA.) 

Diisseldorfer Eisen-und Draht-Industrie, Diisseldorf-Ober- 
bilk, Germany. (Bars and sections only.) DUSSELDORF.) 

Eagan-Rogers Steel & Iron Co., Inc., Crum Lynne, Pa., 
U.S.A. (Small steel castings.) (PHIMADELPHIA.) 

Eastern Steel Co., Pottsville, Pa, U.S.A. (Sections and 
bars.) (PHILADELPHIA.) 

Eichener Walzwerk und Verzinkerei Akt. Ges., Kreuztal, 
near Siegen, Germany. (Rolling Mills.) (DisseLporF.) 

Hisen-und Stahlwerk Hoesch, Dortmund, Germany. 
(Rolling Mills.) (DtsseLporF.) 

Eisenhiitte Holstein Act. Ges., Rendsburg, Germany. 
(HaMBuRG.) 
Eisenwerk Kraft Act. Ges., Abteilung Niederrheinische 
Hiitte, Duisburg-Hochfeld, Germany. (DissELporr.) 
Electric Steel & Metals Co., Lim., Welland, Ontario. 
(Steel ingots and steel castings.) (CLEVELAND, O.) 

Electric Steel Foundry, Portland, Or, U.S.A. (Steel 
castings.) (PORTLAND, OREGON.) 

Erie Forge Co., Erie, Pa., U.S.A. 
forgings.) (CLEVELAND, O.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel blooms 
and billets.) (SToCKHOLM.) 

Falk Company, Milwaukee, Wis., U.S.A. 
(CHICAGO.) 

Federal Steel Foundry Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Ferriera di Bolzaneto, near Genoa. (Mor plates up to } in. 
thickness.) (GENOA.) 

Ferriere di Voltri, Voltri, Italy. (Small sections, angles and 
bars.) (GENOA.) 

Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) (NAPLES.) 

Fonderia Milanese di Acciaio, Milan. (Steel castings.) 
(GENOA.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (Sr. ETrenne.) 

Fonderies d’Acier du Midi, Marseilles. (Sveel castings.) 
(MARSEILLES. ) 

Forged Steel Wheel Company, Butler, Pa. U.S.A. 
(PITTSBURGH. ) 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. (St. ETrenNE.) 

Forges et Laminoirs de Saint Victor, Société Anonyme, Mon- 
ceau-sur-Sambre, Belgium. (Steel ingots.) (ANTWERP.) 

Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled bars.) 
(StocKHOLM.) 


(Steel ingots and 


(Steel castings). 


K 
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Ganz & Co., Danubius Ratibor, Silesia, Germany. (Steel 
castings.) (VIBNNA.) 

Geisweider Eisenwerke Act. Ges., Geisweid (Kreis Siegen), 
Germany. (Rolling Mills.) (DisseLporr.) 

Gelsenkirchener Gussstahl und Eisenwerke, Gelsenkirchen, 
Germany. (Steel castings.) (DUSsELDORF.) 

Gelsenkirchener Gussstahl und LHisenwerke, Abteilung 
Hagener Gussstahlwerke, Hagen, Westphalia, Germany. 
(Steel castings and forgings.) (DUsSSELDORF.) 

Gelsenkirchener Gussstahl und KHisenwerke, Abteilung 
Stahlwerke Krieger, Diisseldorf-Oberkassel, Germany. 
(Steel castings.) (DUSSELDORF.) 

Georgs-Marien Bergwerks-und Hiitten-Verein Act. Ges., 
Osnabriick, Germany. (Steel castings.) (DitssELDORF.) 

Glasgow Iron Co., Pottstown, Pa. U.S.A. (Rolling Mills 
for plates.) (PHILADELPHIA.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel ingots.) 
(CLEVELAND, O.) 

Grafenberger Walzwerk G.m.b.H., Diisseldorf-Grafenberg, 
Germany. (Rolling Mills.) (DUssELDORF.) 

Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Sfeel castings.) (DiSSELDORF.) 
Gulf States Steel Co., Alabama City, Ala., U.S.A. (Rivet and 
stay bars up to 2% ins. diameter.) (BIRMINGHAM, ALA.) 
Guss stahl-Werk Witten, Witten a/d, Ruhr, Germany. (Dis- 

SELDORF. ) 

Gutehoffnungshiitte, Oberhausen, Rheinland, Germany. 
(Also Steel castings.) (DUSSELDORF.) 

Gutehoffnungshtitte, Abteilung Haniel & Lueg, Diisseldorf- 
Grafenberg, Germany. (Steel castings.) (UUssSELDORF.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) (DtsseLporr.) 

Han-Yeh-Ping Iron & Coal Co., Lim., Hanyang, China. 
(Hankow.) 

Hasper Hisen-und Stahlwerk, Haspe, Westphalia, Germany. 
(Rolling Mills.) (DUsseLDoRF.) 

Hauts-Fourneaux, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. (METz.) 

Henschel & Sohn, Abteilung Henrichshiitte, near Hattingen 
afd. Ruhr, Germany. (DUssSELDORF.) 

Hercules Steel Castings Co., Milwaukee, Wis., U.S.A. (Steel 
castings.) (CHICAGO.) 

Holtzer, Jacob, & Co., Aciéries d’Unieux, Unieux (Loire), 
France. (Steel castings.) (St. ETIENNE.) 

Hoopes & Townsend Co., Philadelphia, Pa., U.S.A. (Rolling 
Mills for bars at Fort Washington, Pa.)  (PHma- 
DELPHIA.) 

Howaldtswerke, Kiel, Germany. (Steel castings.) (Ham 
BURG.) 

Hubbard Steel Foundry Co., East Chicago, Ind., U.S.A. 
(Steel castings.) (CHIcaGo.) 

Huntington Steel Co., Huntington, Ind., U.S.A. (Steel 
castings.) (CHICAGO.) 

Hiittengesellschaft der Rothen Erden, Aachen Rothe Erde, 
Germany. (Rolling Mills.) Disseuporr.) 

Illinois Steel Co., Chicago, Ill., U.S.A. (Cucago.) 


Ilva Alti Forni e Acciaierie d’Italia, Genoa. (@ENOA.) 
Stabilimento di Pra, Pra. 
Stabilimento di Bolzaneto, Bolzaneto. 
Stabilimento di Sestri Ponente, Sestri Ponente. 
Stabilimento di Savona, Savona. 

Imperial Steel Works (The), Yawata, Japan. (NAGASAKI.) 

Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, Chicago, 
Ill., U.S.A.) (CHrcaco.) 

Interstate Iron and Steel Co., Chicago, Ill., U.S.A. (Steel 
Works at 118th Street, Chicago, and Rolling Mills at 
East Chicago, Ind.) (Steel angles and bars.) (CHIcAGo.) 

Jaeger, G. & J., Kommandit Ges., Elberfeld, Germany. 
(Steel castings.) (DUssELDORF.) 

Japan Steel Works, Lim. (The), Muroran, Japan. (feel 
ingots, forgings and castings.) (HAKODATE.) 

Jones & Laughlin Steel Company, Pittsburgh, Pa., U.S.A. 
PITTSBURGH.) 

Judson Manufacturing Co., Emeryville, Alameda Co., 
U.S.A. (Steel ingots.) (SAN FRANCISCO.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. (KoBE.) 

Kawasaki Dockyard Co., Lim., Shiri-ike-mura, Hiogo, 
Japan. (Steel castings, forgings, bars and sections.) (KoBE.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 
(KOBE. ) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, Foundry 
and Forge at Kohlswa, Sweden.) (SrockHonM.) 

K6nigs-und Laurabiitte, Vereinigte Akt. Ges., fiir Bergbau 
und Hiittenbetrieb, Konigshiitte & Laurahiitte, Obersch- 
lesien, Poland. (VIENNA.) 

Krainische Industrie-Gesellschaft, Assling-Hiitte, Carniole, 
Jugo-Slavia. (TRIESTE.) 

Krainische Industrie-Gesellschaft, Servola, near ‘Trieste, 
(TRIESTE. ) 

Krupp, Fried., Act. Ges., Stahlwerk Annen in Annen, West- 
phalia, Germany. (Steel castings.) (DUssELDORF.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Also Steel 
castings.) (DUSSELDORF.) 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg, Ger- 
many. (Séeel castings.) (DUSSELDORF.) 

Krupp, Fried., Act. Ges.—Friedrich Alfred Hiitte, Rhein- 
hausen—Friemersheim, Germany. (Bars and _ sections 
only.) (DUSSELDORF.) 

La Belle Iron Works, Steubenville, O., U.S.A. 
BURGH.) 

Lackawanna Steel Co., Buffalo, N.Y., U.S.A. (CLEvE- 
LAND, UO.) 

Latorps Bruk, Finspong, Sweden. (Managers, Kohlswa 
Jernverks Aktiebolag.) (Melting Furnaces and Forge.) 
(SrockHOLM.) 

Lauchhammer Akt. Ges., Abteilung Stahlwerk Torgau, 
Torgau, Germany. (Steel castings.) (DUssELDORF.) 
Lauchhammer Akt. Ges., Abteilung Stahl and Walzwerk 

Riesa, Riesa, Germany. (Holling Mills.) (Dtsseuporr.) 

Lauchhammer Akt. Ges., Lauchhammer, Germany. (Steel 
Foundry at Groditz.) (Steel castings.) (DtssELporr.) 

Limited Co., formerly the Skoda-Works, Pilsen. (Steel 
castings and forgings.) (PRAGUE.) 


(Pirts- 
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Lindener Eisen & Stahlwerke Akt. Ges., Hannover-Linden, 
Germany. (S/eel castings.) (DUSSELDORF.) 

Lithgow Iron & Steel Works, Lithgow, N.S.W. (Bars 
and sections.) (Sypnry, N.S.W.) 

Llewellyn Iron Works, Torrance, Cal., U.S.A. (Round bars, 
small sections, also steel castings.) (SAN FRANCISCO.) 

Luken’s Iron and Steel Company, Coatesville, Pa., U.S.A. 
(PHILADELPHIA. ) 

Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bakker 
& Oo.), Ridderkerk. (Sveel castings.) (RorrErDAM.) 
Malleable Iron Fittings Co., Branford, Conn.  (AS/eel 

castings.) (New York.) 

Mannesmannroéhrenwerke, Abteilung Grillo Funke, Gelsen- 
kirchen-Schalke, Westphalia, Germany. (DisseLporr.) 

Mannesmannrébrenwerke, Abteilung Saarbriicker Guss stahl- 
werke, Saarbriicken-Burbach. (Steel castings.) (Merrz.) 

Mannesmannréhrenwerke, Abteilung Schulz Knaudt, 
Hiickingen, Germany. (Sfeel Works and Rolling Mills.) 
(DUssELDORF.) 

Mannesmannréhrenwerke, Bous. (Mrrz.) 

Mannesmannrébrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow pillars 
and davits.) (DUssELDORF.) 

Mannesmannréhrenwerke, Komotau, 
(Weldless steel tubes.) (PRAQGUE.) 

Maynard Electric Steel Castings Co., Milwaukee, Wisconsin, 
U.S.A. (Steel castings.) (CHICAGO.) 

Michaelsen, Hermann, Hisen-und Stahl-Giesserei, Erdmann- 
strasse, 23, Altona-Ottensen, Germany. (Steel castings.) 
(Hampure.) 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. (Smail 
castings.) (CLEVELAND, O.) 

Midvale Steel & Ordnance Company, Philadelphia, Pa., 
U.S.A. (PHILADELPHIA.) 

Coatesville, Pa., U.S.A. (PHILADELPHIA.) 

Mitsu Bishi Dockyard & Engine Works, Nagasaki, Japan. 
(Steel castings.) (NAGASAKI.) 

Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 
(KosE.) 

Mitsubishi Zosen Kaisha, Nagasaki Steel Works, Urakami, 
Nagasaki, Japan. (Steel ingots, blooms and forgings.) 
(NAGASAKI.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

Motala Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and Forge.) 
(GOTHENBURG.) 

Nagle Steel Co., Pottstown, Pa., U.S.A. (PHILADELPHIA.) 


National Enameling & Stamping Co., Granite City, IIl., 
U.S.A. (CHIcAGO.) 

National Foundry Co., Erie, Pa., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

National Malleable Castings Co., Sharon, Pa., U.S.A. 
(Steel ingots.) (PirrspurcH.); and Melrose Park, 
Chicago, Ill., U.S.A. (Steel ingots.) (CHICAGO.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) (CHICAGO.) 

National Tube Co., Lorain, 0., U.S.A. 
and plates.) (CLEVELAND, O.) 


Czecho - Slovakia. 


(Blooms, billets 


Nederlandsche Stwalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel castings.) (ROTTERDAM.) 

New Jersey Steel Co., Rahway, N.J., U.S.A. (Steel castings.) 
(New York.) 

Nippon Chuko Kabushiki Kaisha, Oshima-Cho, Tokyo, 
Japan. (YOKOHAMA.) 

Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. (Steel 
tubes, bars and sections.) (YOKOWAMA.) 

Northwestern Steel & Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) (CHICAGO.) 

Nova Scotia Steel & Coal Co., Lim. (Steel Works at North 
Sydney, C.B., and Rolling Mills at New Glasgow, N.S.) 
(Bars and sections only.) (Hautrax, N.S.) 

Nydqvist & Holm Aktiebolag, Trollhiittan, Sweden. (Steel 
castings.) (GOTHENBURG.) 

Oberbilker Stahlwerk Act. Ges., Diisseldorf-Oberbilk, 
Germany. (DtssELpoRF.) 

Oberschlesiche Eisen-Industrie Act. Ges., Baildonhiitte, near 
Kattowitz, Poland. (VIENNA.) 

Oberschlesiche Hisenbahn-Bedarfs Akt. Ges., Gleiwitz, 
Oberschlesien, Germany. (Works at Friedenshiitte in 
Friedenshiitte, Poland.) (VrEnNA.) 

Oesterreichisch-Alpine Montangesellschaft, Friedrichstrasse, 
4, Vienna, I. (Works at Donawitz, near Leoben, Neuberg, 


and Zeltweg, Styria, Deutsch-Oesterreich.) (VIENNA.) 
Oesterreichische Berg-und  Hiittenwerks — Gesellschaft, 


Teschen, Silesia. (Works at Traynietz and Karlshiitte.) 
(PRAGUE.) 

Ohio Steel Foundry Co., Lima, 0., U.S.A. (CLEVELAND, O.) 

Oliver Iron & Steel Go., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (PIrTsBURGH.) 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steel cast- 
ings.) (SEATTLE, WASH.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel castings 
and forgings.) (YOKOHAMA.) 

Otis Elevator Co., Buffalo, N.Y., U.S.A. (Steel castings.) 
(CLEVELAND, 0.) 

Otis Steel Co. (The), Cleveland, O., U.S.A. 
LAND, O.) 

Pacific Coast Steel Co., Seattle, Wash., U.S.A. (Sections 
and bars.) (SEATTLE.) 

Pacific Coast Steel Co., South San Francisco, Cal., U.S.A. 
(Steel ingots, small sections and bars.) (SAN FRANcIsco.) 

Panzer Akt. Ges., Gussstahlwerk, Wolgast, Germany. 
(Small steel castings.) (DUssELDORF.) 

Pelton Steel Co., Milwaukee, Wis., U.S.A. 
(CHICAGO.) 

Penn Seaboard Steel Corporation, Newcastle, Delaware, 
U.S.A. ; Chester, Pa., U.S.A. (Steel castings.) (PHILA- 
DELPHIA.) 

Pennsylvania Forge Co., Bridesburg, Philadelphia, Pa., 
U.S.A. (Steel ingots and forgings.) (PHILADELPHIA.) 
Philadelphia Roll & Machine Co., Philadelphia, Pa., U.S.A. 

(Steel castings.) (PHILADELPHIA.) 

“Phoenix” Act. Ges. fiirBergbau-und Hiitten Betrieb,Ruhrort, 
Germany. (ars and sections only.) (DtSSELDORF.) 

“Phenix” Act. Ges. fiir Bergbau-und Hiitten Betrieb, 
Abteilung Diisseldorfer Réhren und Eisen-Walzwerke, 
Diisseldorf-Oberbilk, Germany. (DitssELDORF.) 

k 2 


(CLEVE- 


(Steel castings.) 
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“Phoenix” Act. Ges. fiir Bergbau-und Hiitten Betrieb. 
Abteilung Hoerder Verein, Hoerde, Westphalia, Germany. 
(Also Steel castings.) (DissELDORF.) 

Pheenix Iron Works, Phoenixville, Pa, U.S.A. (Puma- 
DELPHIA.) 

Phénix Stahlwerke Joh. E. Bleckmann, Miirzzuschlag, 
Deutsch-Oesterreich, (Steel bars.) (VIENNA.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 
(PITTSBURGH. ) 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. (Steel 
castings and ingots.) (PITTSBURGH.) 

Poldihiitte Tiegelguss-Stahlfabrik, Kladno, near Prague. 
(PRAGUR.) 

Prazska zelezarska spolecnost, Kladno, near Prague. 
(PRAGUE.) 

Puget Sound Steel Works, Tacoma, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Reading Steel Casting Co., Reading, Pa., U.S.A. (Small 
sleel castings.) (PHILADELPHIA.) 

Republic Iron & Steel Co., Youngstown, O., U.S.A. 

PITTSBURGH. ) 

Rheinische Stahlwerke, Duisburg-Meiderich, Germany. 
(Bars and sections only.) (DUSSELDORF.) 

Rheinische Stahlwerke, Abteilung Duisburger Hisen-und 
Stahlwerke, Duisburg, Germany. (DUssELDorF.) 

Rimamurany-Salgo-Tarjaner Hisenwerks Act. Ges., Budapest. 
(Steel Works in Ozd, Hungary.) (VIENNA.) 

Riverside Steel Casting Co., Kearny, N.J., U.S.A. (Steel 
castings.) (NEw York.) 

Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steel 
castings.) (BosToN.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) (MELBOURNE.) 

S.A.I. Gio. Ansaldo & Co., Fonderie & Acciaierie, Cornigliano 
Ligure, Italy. (Steel castings.) (GENOA.) 

8. A. I. Gio. Ansaldo & Co., Stabilimenti Elettrosiderurgici, 
Aosta, Italy. (Gunoa.) 

Sandvikens Jernverks Aktiebolag, Sandviken,Sweden. (Steel 
ingots, forgings, and steel tubes.) (SvocKHOLM.) 

Schichau, F., Elbing, West Prussia, Germany. (Séeel 
castings.) (DANzIG.) 

Schneider & Co., Creusot. (Sr. Errenne.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel castings.) 
(CuIcaco.) 

Sharon Steel Hoop Co., Youngstown, 0., U.S.A. (Sfeel 
melting plant at Lowellville, O.; and Rolling mills at 
Youngstown, O.) (PITTsBURGH.) 

Sizer Forge Company, Buffalo, N.Y., U.S.A. (Jngots and 
forgings.) (CLEVELAND, O.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) (SrocKHOLM.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BriBao.) 

Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) (BILBAO.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. (Bmsao.) 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. (BrLBao.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) (BrLBAo.) 


Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) (BrBAo.) 


Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) (Bu.BAo.) 


Sociedad Espajiola de Construccion Naval, Reinosa, near San- 
tander, Spain. (Steel castings and forgings.) (BILBAO.) 


Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (BrBao.) 

Societ Alti Forni, Fonderie, Acciaierie e Ferriere Franchi- 
Gregorini, Forno d’Allione (Val Camonica), Italy. 
(Steel ingots.) (GENOA.) 

Societs Alti Forni e Acciaierie d’Italia, Porto Vecchio di 
Piombino, Italy, (Sections and bars.) (GENOA.) 


Societa Alti Forni, Fonderie, Acciaicrie e Ferriere Franchi- 
Gregorini, Lovere, Italy. (Bars and sections, castings 
and forgings.) (GENOA.) 

Societii Anonima Ferriere di Voltri, Stabilimenti di Oneglia 
e Portomaurizio, Oneglia, Italy. (Sections and bars.) 
(GENOA.) 

Societt Anonima Italiana Tubi Togni, Cogoleto, Ligure, 
Italy. (Welded tubes, masts and pillars.) (GENOA.) 

Societa Anonima Metallurgica Ossolana, Villadossola, Italy. 
(Small bars only.) (GENOA.) 

Societ’ degli Alti Forni, Fonderie ed Acciaierie di Terni. 
(Works at Terni.) (NAPLES.) 

Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and bars.) 
(NAPLES. ) 

Societ’ Italiana Ernesto Breda, Sesto S. Giovanni, Milan, 
Italy. (Sections, forgings, and castings.) (GHNOA.) 

Societi: Siderurgica Togni, S.A., Brescia, Italy. (Small 
bars and sections.) (GENOA.) 

Société Anonyme d’Athus-Grivegnée, Grivegnée, near Liége, 
Belgium. (ANTWERP.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(DUNKIRK.) 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Rolling Mills.) (ANTWERP.) 

Société Anonyme des Aciéries de Haine St. Pierre et 
Lesquin, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) (St. ETIENNE.) 


Société Anonyme des Aciéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Sveel castings.) (WINTER- 
THUR.) 

Sociéte Anonyme des Aciéries d’Angleur, Renory & Tilleur- 
lez-Liége, Belgium. (ANTWERP.) 

Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) (NANTES.) 

Société Anonyme des Fonderies et Aciéries de Hirson, 
Hirson, France. (Steel castings.) (MErTz.) 

Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Bars and sections only.) 
(ANTWERP.) 

Société Anonyme des Forges et Aci¢ries de Huta Bankowa, 
Dombrowa, Poland. (Steel plates, sections and castings.) 
(VIENNA.) 
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Société Anonyme des Forges et Fonderies de Montataire, 
Montataire, France. (Paris.) 

Société Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Rolling Mills for bars and sections.) 
(ANTWERP.) 

Société Anonyme des Forges et Toleries Li¢geoises, Jupille- 
lez-Liége. (ANTWERP.) 

Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 

Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besangon (Doubs), France. 
(St. ErrENNE.) 

Société Anonyme des Laminoirs & Boulonneries du Ruan, 
Monceau-sur-Sambre, Belgium. (Rolling Mills for Rivet 
bars.) (ANTWERP.) 

Société Anonyme des Usines Gilson, La Croyére (Bois 
@’Haine), Belgium. (Rolling Mills for _ sections.) 
(ANTWERP.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium. (ANTWERP.) 

Socicté Anonyme John Cockerill, 
(ANTWERP.) 

Socicté Anonyme Usines & Acicries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castings.) (ANTWERP.) 

Socicté des Aciéries de Longwy, Mont St. Martin (Meurthe & 
Moselle), France. (Murrz.) 

Socicté Horme & Buire, Lyon. (Steel castings.) (MAR- 
SEILLES.) 

Socicté Lorraine des Aci¢ries de Rombas, Rombas. (Murz.) 

Société Métallurgique de Montbard-Aulnoye, Montbard. 
(Cote d'Or.) (Steel ingots and forgings.) (MARSEILLES.) 

Socicté Normande de Métallurgie, Mondeville (Calvados), 
France. (CAEN.) 

Sosnowicer Réhrenwalzwerke und Eisenwerke, Warsaw and 
Zawiercie, Poland. (Works at Sosnowice, Poland.) 
(Plates, bars and sections; seamless and welded tubes.) 
( VIENNA.) 

Southern California Iron and Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) (San FRANCISCO.) 

Stabilimenti di Dalmine, Societ’: Anonima, Dalmine (Ber- 
gamo). (Weldless rolled or drawn steel tubes, hollow 
pillars and davits.) (GuNOA.) 

Stahlwerk Gebr. Boehler, Akt. Ges., Diisseldorf-Oberkassel. 
(Ingots for steel forgings.) (DiUssELDORF.) 

Stahlwerk ‘“‘Mark” Act. Ges., Wengern-Ruhr, Germany. 
(Steel castings.) (DisspLporr.) 

Stahlwerk Oeking Act. Ges., Diisseldorf-Lierenfeld, Germany. 
(Steel castings.) (DissELDORF.) 

Statni Zelezarny Ceskoslovenske republiky v Podbrezove. 
(PRAGUE.) 

Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (CHRISTIANIA). 

Steel & Tube Go. of America, Mark Plant, Indiana Harbor, 
Ind., U.S.A. (CHIcAGo.) 

Steel Company of Australia, Brunswick, Melbourne. (Cast 
steel anchors.) (MELBOURNE.) 

Steel Company of Canada, Hamilton, Ontario. (Works at 
Hamilton and Belleville.) (Toronro.) (Works at 
Montreal.) (Montrea.) (Bars and angles.) 

Steirische Gussstahlwerke Act. Ges., Judenburg, Styria, 
Deutsch-Oesterreich. (Steel castings.) (VIENNA.) 


Seraing, Belgium. 


Sterling Steel Foundry Co., Braddock, Pa., U.S.A. (Steel 
castings.) (PtTTSBURGH.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Sleel Works at Domnarfvet.) (Sections of all sizes and 
plates up to 3 in. thick.) (STOCKHOLM.) 

Stérch & Schéneberg Akt. Ges. fiir Bergbau & Hiittenbetrieb, 
Weidenau-Sieg, Abteilung Bremerhiitte, Geisweid, 
Germany. (Steel plates and ingots.) (DisseLporr.) 

Strémmens Verksted, near Christiania. (Steel castings.) 
(CHRISTIANIA. ) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GoTHENBURG.) 

Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVRLAND, O.) 

Sulzer Fréres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (WINTERTHUR.) 

Sumitomo Steel Works, Osaka, Japan. 
and forgings.) (XOBE.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) (SrocKHOLM.) 

Tata Iron & Steel Co., Lim., Sakchi, India. 
channels.) (CALCUTTA.) 

Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) (Nuw York.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills at 
Bessemer, Ala.) (BrrmincHaM, ALA.) 

Ternitzer Stahl und Eisenwerke von Schoeller & Co., 
Ternitz, Austria. (Steel bars and castings.) ( VIENNA.) 
Thomas Davidson Manufacturing Co. (The), Lim., Turcot, 

Montreal, Canada. (Steel castings.) (MonrReaL.) 

Thompson & Co. (Castlemaine) Proprietary, Lim., Williams- 
town, Victoria. (Steel castings.) (MELBOURNE. ) 

Thyssen & Co., Miilheim a/d, Ruhr, Germany. (DUssHL- 
DORF.) 

Thyssen (August), Hittte Gewerkschaft, Hamborn-Bruck- 
hausen am Rhein, Germany. (Bars and sections only.) 
(DUssELDORF.) 

Tindell Morris Company, Eddystone, Pa., U.S.A. 
ingots and forgings.) ( PHILADELPHIA.) 

Toledo Steel Casting Co., Toledo, O., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Tosi (Franco), Legnano, Italy. (Steel castings.) 

Treadwell Engineering Co., Easton, Pa., U.S.A. 
castings.) (PHILADELPHIA.) 

Tremont Nail Co. (The), West Wareham, Mass., USA. 
(Steel ingots and forging billets.) (Boston. ) 

Twin City Forge & Foundry Co., Stillwater, Minnesota, 
U.S.A. (Steel castings.) (CHICAGO.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

United Alloy Steel Corporation, Canton, 0., U.S.A. (CLEVE- 
LAND, O.) 

Upson Nut Co., Cleveland, 0., U.S.A. (Round and square 
steel bars.) (CLEVELAND, O.) 

Uraga Dock Co., Lim., Uraga, Japan. 
(YOKOHAMA.) 

Usinele de Fer si Domeni i Le Din, Resita, Societatea 
Anonima, Timisoara-Bucuresti. (VIENNA.) 


(Steel castings 


(Angles and 


(Sleel 


(GENoA.) 
(Steel 


(Steel castings.) 
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Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (feel castings.) 
(ANTWERP.) 

Usines & Aciéries de la Campine, Société Anonyme, Turn- 
hout, Belgium. (Small steel castings.) (ANTWERP.) 
Usines Ch. Vermot, Valere Mabille & R. Pelgrims, 
Mariemont, Belgium. (Small steel castings.) (ANTWERP.) 
Usines Emile Henricot, Court St. Etienne, Belgium. (Séee/ 

castings.) (ANTWERP) 

Usines Gustave Boél (Aciéries de la Louviére), La Louviére, 
Belgium. (Sections, rivet bars and steel castings.) 
(ANTWERP.) 

Usines Meétallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. (NANTES.) 

Usines Meétallurgiques du Hainaut, Couillet, and La 
Louviere, Belgium. “(Steel Foundry and Rolling Mills.) 
(ANTWERP.) 

Van der Zypen und Wissener, Vereinigte Stahlwerke, 
Hisenhiitten Act. Ges., K6ln-Deutz, Germany. (Bars 
and sections.) (DissuLDorF.) 

Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (Vancouver, B.C.) 

Varde Staalvaerk, Varde, Denmark. (Steel ingots and 
castings.) (COPENHAGEN.) 

Vulcan-Werke, Stettin. (Sfeel castings.) (Ste rrin.) 


Walkers, Lim., Maryborough, Queensland. (Steel castings.) 
(BRISBANE.) 

Walsh Island Government Dockyard, Newcastle, N.S.W. 
(Steel castings.) (Newcastie, N.S.W.) 

Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) (SAN FRANCISCO.) 

Washington Iron Works, Seattle, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Wellman-Seaver-Morgan Co., Cleveland, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Wendel, les Petits Fils de F. de, Hayange, Lorraine. (MrrTz.) 

West Coast Iron Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for forgings.) 
(San FRANCISCO.) 

Western Crucible Steel Co., Minneapolis, Minn., U.S.A. 
(Steel castings.) (CHICAGO.) 

Wharton, William, Jr., & Co., Inc., Easton, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Wheeling Mold & Foundry Co., Wheeling, W.Va., U.S.A. 
(Steel castings.) (PITTSBURGH.) 

Witkowitzer Bergban & Hisenhtitten Gewerksschaft, Wit- 
kowitz, Moravia. (V1IENNA.) 

Worth Steel Co., Claymont, Del., and Coatesville, Pa., U.S.A. 
(PHILADELPHIA.) 

Youngstown (The) Sheet & Tube Co., Youngstown, 0., 
U.S.A. (PITTSBURGH.) 


FIRMS IN COUNTRIES OTHER THAN THE UNITED KINGDOM. 
ARRANGED ACCORDING TO SuRvVeEYING DISTRICTS. 


ANTWERP. 

Aciéries Anversoises Société Coopérative, Hemixem, 
near Antwerp. (Small steel castings.) 

Aciéries de Mons, Nimy, Belgium. (Small steel castings.) 

Baume & Marpent, Société Anonyme, Haine St. Pierre, 
Belgium. (Small steel castings.) 

Compagnie Générale des Aciers, Société Anonyme, 
Thy-le-Chateau, Belgium. (Sfeel castings.) 

Forges et Laminoirs de Saint Victor, Société Anonyme, 
Monceau-sur-Sambre, Belgium. (Sfeel ingots.) 

Société Anonyme d’Athus-Grivegnée, Grivegnée, near 
Liége, Belgium. 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Rolling Mills.) 

Société Anonyme des Aciéries de Haine St. Pierre et 
J.esquin, Haine St. Pierre, Belgium. (Steel castings.) 

Société Anonyme des Aciéries d’Angleur, Renory & 
Tilleur-lez-Liége. Belgium. 

Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Bars and sections only.) 

Société Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre, Belgium. (Jtolling Mlills for bars 
and sections.) 

Soci¢té Anonyme des Forges et Toleries Liégeoises, 
Jupille-lez-Liége, Belgium. 

Sociéte Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre, Belgium. (Steel 
castings.) 

Société Anonyme des Laminoirs & Boulonneries du 
Ruau, Monceau-sur-Sambre, Belgium. (Rolling Mills 
for Rivet bars.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége, Belgium. 


ANTWERP—continued. 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Rolling Mills for sections.) 

Société Anonyme John Cockerill, Seraing, Belgium. 

Société Anonyme Usines & Aciéries Leonard-Giot, 
Marchienne-au-Pont, Belgium. (Steel castings.) 

Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium, (Sfeel castings.) 

Usines & Aciéries de la Campine, Socicté Anonyme, 
Turnhout, Belgium, (Small steel castings.) 

Usines Ch. Vermot, Valere Mabille & R. Pelgrims, 
Mariemont, Belgium. (Small steel castings.) 

Usines Emile Henricot, Court St. Etienne, Belgium. 
(Steel castings.) 

Usines Gustave Boél (Aciéries de la Louviére), La Lou- 
viére, Belgium. (Sections, rivet bars and steel castings.) 

Usines Métallurgiques du Hainaut, Couillet and La 
Louviere, Belgium. (Steel Foundry and Rolling Mills.) 


BALTIMORE, MD. 
3ethlehem Steel Co. 
Lebanon, Pa., U.S.A. (Rolling Mills for bars.) 
Sparrow’s Point, Md., U.S.A. 
Steelton, Pa., U.S.A. 
Central lron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 


BILBAO. 
Compaiia Anonima Basconia, Bilbao. 
Sociedad Altos Hornos de Vizcaya, Bilbao. 
Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) 
Sociedad Anonima Fabrica de Mieres, Ablaiia, Asturias, 
Spain. 
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BILBAO—continued. 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) 

Sociedad Anomina Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 

Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) 

Sociedad Espafiola de Construccion Naval, Reinosa, 
near Santander, Spain. (Steel castings and forgings.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. 


BIRMINGHAM, ALA. 

American Machine & Manufacturing Co., Atlanta, Ga., 
U.S.A. (Steel castings.) 

Anniston Steel Co., Anniston, Ala, U.S.A. (Steel 
castings and rivet bars.) 

Gulf States Steel Co., Alabama City, Ala., U.S.A. 
(Rivet and stay bars up to 2% ins. diameter.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills at Bessemer, Ala.) 


BORDEAUX. 
Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Le Boucau (Forges de |’Adour), 
(Basses-Pyrénées), France. (Bars and sections.) 


BOSTON. 
Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steel 
castings.) 
Tremont Nail Co. (The), West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) 
BREMEN. 
Atlas-Werke Akt. Ges., Bremen. (Steel castings.) 


BRISBANE. 
Walkers, Lim., Maryborough, Queensland. (Steel 


castings.) 
CAEN. 
Socicté Normande de Meétallurgie, Mondeville 


(Calvados), France. 


CALCUTTA. 


Tata Iron & Steel Co., Lim., Sakchi, India. (Angles 
and Channels.) 


CHICAGO, ILL. 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) 

Colorado (The), Fuel & lron Co., Minnequa Works, 
Pueblo, Colo. (Bars and small sections.) 

Falk Company, Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Hercules Steel Castings Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 

Hubbard Steel Foundry Co. East Chicago, Ind., 
U.S.A. (Steel castings.) 

Huntington Steel Co., Huntington, Ind., U.S.A. 
(Steel castings.) 


CHICAGO, ILL.—continued. 

Illinois Steel Co., Chicago, Ill., U.S.A. 

Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, 
Chicago, IIl., U.S.A.) : 

Interstate Iron and Steel Co., Chicago, Il., U.S.A. 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at Bast Chicago, Ind.) (Steel angles and bars.) 

Maynard Electric Steel Castings Co., Milwaukee, 
Wisconsin, U.S.A. (Steel castings.) 

National Enameling & Stamping Co., Granite City, 
Ill., U.S.A. 

National Malleable Castings Co., Melrose Park, Chicago, 
Ill., U.S.A. (Steel ingots.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 

Northwestern Steel and Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) 

Pelton Steel Co., Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel 
castings.) 

Steel & Tube Co. of America, Mark Plant, Indiana 
Harbor, Ind., U.S.A. 

Twin City Forge and Foundry Co., Stillwater, Minne- 
sota, U.S.A. (Steel castings.) 

Western Orucible Steel Casting Co., Minneapolis, 
Minn., U.S.A. (Steel castings.) 


CHRISTIANIA. 
Christiania Staalveerk. (Steel castings.) 
Stavanger Electro-Staalverk A/S., Stavanger, Norway. 
(Steel castings.) 
Strémmens Verksted, near Christiania. (Steel castings.) 


CLEVELAND, O. 

American Rolling Mill Co., Middletown, 0., U.S.A. 
(Sleel castings and forgings.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. (Znyols, 
blooms, billets and slabs.) 

Atlas Steel Casting Co., Buffalo, N.Y. (Steel castings.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (S/eel 
castings.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) 

Cleveland Steel Casting Co., Cleveland, O., U.S.A. 
(Steel castings.) 

Corrigan, McKinney & Co., Cleveland, O., U.S.A. 
(Steel ingots, blooms and billets.) 

Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) 
Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 
Electric Steel & Metals Co., Lim., Welland, Ontario. 
(Steel ingots and steel castings.) 
Erie Forge Co., Erie, Pa., U.S.A. 
forgings.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel ingots.) 

Lackawanna Steel Co., Buffalo, N.Y., U.S.A. 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. 
(Small castings.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. 
(Steel castings.) 

National Foundry Co., Erie, Pa, U.S.A. (Steel 
castings.) 


(Steel ingots and 
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CLEVELAND, O.—continued. 

National Tube Co., Lorain, O0., U.S.A. (Blooms, 
billets and plates.) 

Ohio Steel Foundry Co., Lima, O., U.S.A. 

Otis Elevator Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) 

Otis Steel Co. (The), Cleveland, O., U.S.A. 

Sizer Forge Co., Buffalo, N.Y., U.S.A. (Ingots and 
forgings.) 

Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. 
(Steel castings.) 

Toledo Steel Casting Co., Toledo, O., U.S.A. (Sleel 
castings.) 

United Alloy Steel Corporation, Canton, O., U.S.A. 

Upson Nut Co., Cleveland, 0., U.S A. (Round and 
square steel bars.) 

Wellman-Seaver-Morgan Co., Cleveland, O., U.S.A. 
(Steel castings.) 

COLUMBUS, O. 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel 

castings.) 


COPENHAGEN. 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktie- 
selskabet, Copenhagen. (Steel ingots, forgings and 
castings.) 

Varde Staalvaerk, Varde, Denmark. (Steel ingots and 
castings.) 

DANZIG. : 

Schichau, F., Elbing, West Prussia, Germany. (Steel 

castings.) 
DUNKIRK. 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), 

France. 


DUSSELDORF. 

Annener Gussstahlwerk Akt. Ges., Annen, near Dort- 
mund, Westphalia, Germany. (Steel castings.) 

Bergische Stahl-Industrie G.m.b.H., Remscheid, Ger- 
many. (Steel ingots and castings.) 

Bismarckhiitte, Abteilung Bochum, Bochum, West- 
phalia, Germany. (Steel Foundry and Rolling Mills.) 

Bochumer Verein fiir Bergbau & Gussstahlfabrikation, 
Bochum, Germany. (Steel castings.) 

Charlottenhtitte Akt. Ges., Niederschelden (Kreis 
Siegen), Germany. (Steel plates and ingots.) 

Deutsch Luxemburgische Bergwerks-und Hiitten-Act. 
Ges., Abteilung Dortmunder Union, Dortmund, 
Germany. (Also Steel castings.) 

Diisseldorfer Hisen-und Draht-Industrie, Diisseldorf- 
Oberbilk, Germany. (Bars and sections only.) 

Eichener Walzwerk und Verzinkerei Akt. Ges., Kreuztal, 
near Siegen, Germany. (Lolling Mills.) 

Kisen-und Stahlwerk Hoesch, Dortmund, Germany. 
(Rolling Mills.) 

Kisenwerk Kraft Act. Ges., Abteilung Niederrheinische 
Hiitte, Duisburg-Hochfeld, Germany. 

Geisweider Hisenwerke Act. Ges., Geisweid (Kreis 
Siegen), Germany. (Rolling Mills.) 

Gelsenkirchener Gussstahl und Eisenwerke, Gelsen- 
kirchen, Germany. (Steel castings.) 

Gelsenkirchener Gussstahl und Eisenwerke, Abteilung 
Hagener Gussstahlwerke, Hagen, Westphalia, Ger- 
many. (Steel castings and forgings.) 


DUSSELDORF—continued. 


Gelsenkirchener Gussstahl und Hisenwerke, Abteilung 
Stahlwerk Krieger, Diisseldorf-Oberkassel, Germany. 
(Steel castings.) 

Georgs-Marien Bergwerks-und Hiitten-Verein Act. Ges., 
Osnabriick, Germany. (Steel castings.) 

Grafenberger Walzwerk G.m.b.H., Diisseldorf-Grafen- 
berg, Germany. (Rolling Mills.) 

Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) 

Gussstahl-Werk Witten, Witten a/d. Ruhr, Germany. 

Gutehoffnungshiitte, Oberhausen, Rheinland, Germany. 
(Also Steel castings.) 

Gutehoffnungshiitte, Abteilung Haniel & Lueg, Diissel- 
dorf-Grafenberg, Germany. (Steel castings.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) 

Hasper Kisen-und Stahlwerk, Haspe, Westphalia, 
Germany. (Rolling Mills.) 

Henschel & Sohn, Abteilung Henrichshiitte, near 
Hattingen a/d. Ruhr, Germany. 

Hiittengesellschaft der Rothen Erden, Aachen Rothe 
Erde, Germany. (Rolling Mills.) 

Jaeger, G. & J., Kommandit Ges., Elberfeld, Germany. 
(Steel castings) 

Krupp, Fried., Act. Ges., Stahlwerk Annen in Annen, 
Westphalia, Germany. (Steel castings.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Also Steel 
castings.) 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg, 
Germany. (Steel castings.) 

Krupp, Fried. Act. Ges.-Friedrich Alfred Hiitte, 
Rheinhausen-Friemersheim, Germany. (Bars and 
Sections only.) 

Lauchhammer Akt. Ges., Abteilung Stahlwerk Torgan, 
Torgau, Germany. (Sfeel castings.) 

Lauchhammer Akt. Ges., Abteilung Stahl & Walzwerk 
Riesa, Riesa, Germany. (Rolling Mills.) 

Lauchbammer Akt. Ges., Lauchhammer, Germany. 
(Steel Foundry at Griditz.) (Steel castings.) 

Lindener Eisen & Stahlwerke Akt. Ges., Hannover- 
Linden, Germany. (Steel castings.) 

Mannesmannréhrenwerke, Abteilung Grillo Funke, 

’ Gelsenkirchen-Schalke, Westphalia, Germany. 

Mannesmannrohrenwerke, Abteilung Schulz Knaudt, 
Hiickingen, Germany. (Steel Works and Rolling Mills.) 

Mannesmannroéhrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow 
pillars and davits.) 

Oberbilker Stahlwerk Akt. Ges., Diisseldorf-Oberbilk, 
Germany. 

Panzer Akt. Ges. Gussstahlwerk, Wolgast, Germany. 
(Small steel castings.) 

“ Phoenix ” Act. Ges. fiir Bergbau-und Hutten Betrieb, 
Ruhrort, Germany. (Bars and sections only.) 

“ Phoenix” Act. Ges. fiir Bergbau-und Hutten Betrieb, 
Abteilung Diisseldorfer Réhren und Eisen-Walzwerke, 
Diisseldorf-Oberbilk, Germany. ; 

“ Phoenix” Act. Ges, fiir Bergbau-und Hiitten Betrieb, 
Abteilung Hoerder Verein, Hoerde, Westphalia, 
Germany. (Also Steel castings.) 

Rheinische Stahlwerke, Duisburg-Meiderich, Germany. 
(Bars and sections only.) . 
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DUSSELDORF—continued. 

Rheinische Stahlwerke, Abteilung Duisburger Hisen- 
und Stahlwerke, Duisburg, Germany. 

Stahlwerk Gebr. Boehler, Act. Ges., Diisseldorf- 
Oberkassel. (Jngots for steel forgings.) 

Stahlwerk ‘ Mark” Act. Ges., Wengern-Ruhr, 
Germany. (Séeel castings.) 

Stahlwerk Oeking Act. Ges., Diisseldorf-Lierenfeld, 
Germany. (Sfeel castings.) 

Storch & Schéneberg Akt. Ges. fiir Bergbau & Hiitten- 
betrieb, Weidenau-Sieg, Abteilung Bremerhititte, 
Geisweid, Germany. (Sfeet plates and ingots.) 

Thyssen & Co., Miilheim a/d. Rubr, Germany. 

Thyssen (August), Hiitte Gewerkschaft, Hamborn- 
Bruckhausen am Rhein, Germany. (Bars and 
sections only.) 

Van der Zypen und Wissener, Vereinigte Stahiwerke, 
Hisenhtitten Act. Ges., K6ln-Deutz, Germany. (Bars 
and sections.) 


GENOA. 

Acciaieria and Ferriere del Caleotto, Castello Sopra 
Lecco, Italy. (Steel bars and small sections.) 

Acciaieria Danicli & Co., Brescia, Italy. (Steel castings.) 

Acciaierie & Ferriere Lombarde ; Head office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes 
and hollow pillars.) (Works at Sesto 8. Giovanni, 
bars, sections, steel castings, and steel plates.) 

Ferriera di Bolzaneto, near Genoa. (Jor plates wp to 
3 in, thickness.) 

Ferriere di Voltri, Voltri, Italy. 
angles and bars.) 

Fonderia Milanese di Acciaio, Milan. (S/eel castings.) 

Ilva Alti Forni e Acciaierie d'Italia, Genoa. 

Stabilimento di Pra, Pra. 

Stabilimento di Bolzaneto, Bolzaneto. 
Stabilimento di Sestri Ponente, Sestri Ponente. 
Stabilimento di Savona, Savona. 

$.A.I. Gio Ansaldo & Co., Fonderie & Acciaierie, 
Cornigliano Ligure, Italy. (Sveel castings.) 

S.A.I. Gio. Ansaldo & Co., Stabilimenti Elettrosider- 
urgici, Aosta, Italy. 

Societa Alti Forni, Fonderie, Acciaierie e Ferriere, 
Franchi-Gregorini, Forno d’Allione (Val Camonica), 
Italy. (Steel ingots.) 

Societa Alti Forni, Fonderie, Acciaierie e Ferriere, 
Franchi-Gregorini, Lovere, Italy. (Bars and sections, 
castings and forgings.) 

Societa Alti- Forni e Acciaierie d’Italia, Porto Vecchio 
di Piombino, Italy. (Sections and bars.) 

Societa Anonima Ferriere di Voltri, Stabilimenti di 
Oneglia e Portomaurizio, Oneglia, Italy. (Sections 
and bars.) 

Societ’ Anonima Italiana Tubi Togni, Cogoleto, Ligure, 
Italy. (Welded tubes, masts and pillars.) 

Societa Anonima Metallurgica Ossolana, Villadossola, 
Italy. (Small bars only.) 

Societa Italiana Ernesto Breda, Sesto 8. Giovanni, 
Milan, Italy. (Sections, forgings and castings.) 

Societa Siderurgica Togni, 5.A., Brescia, Italy. 
(Small bars and sections.) 

Stabilimenti di Dalmine, Societa Anonima, Dalmine 
(Bergamo). (Weldless rolled or drawn steel tubes, 
hollow pillars and davits.) 

Tosi (Franco), Legnano, Italy. (Steel castings.) 


(Small sections, 


GOTHENBURG. 

Aktiebolaget Bofors, Bofors,Sweden. (Melting Furnaces 
and Foundry at Bofors.) 

Bjérneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting Furnaces and Forge.) 

Motala Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and Forge.) 

Nydqvist & Holm Aktiebolag, Trollhiittan, Sweden. 
(Steel castings.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 


HAKODATE. 
The Japan Steel Works, Lim., Muroran, Japan. (Steel 
ingots, forgings and castings.) 


HALIFAX, N.S. 

Cumming (J.W.) Manufacturing Co., Lim., New 
Glasgow, Nova Scotia. (Small steel castings.) 

Dominion Iron & Steel Co., Lim., Sydney, Nova Scotia. 
(Steel ingots, billets, plates and sections.) 

Nova Scotia Steel & Coal Co., Lim. (Steel Works at 
North Sydney, ©.B., and Rolling Mills at New 
Glasgow, N.S.) (Bars and sections only.) 


HAMBURG. 
Blohm & Voss, Hamburg, Germany. (Séeel castings.) 
Hisenhiitte Holstein Act. Ges., Rendsburg, Germany. 
Howaldtswerke, Kiel, Germany. (Steel castings.) 
Michaelsen, Hermann, LHisen-und  Stahl-Giesserei, 
Erdmannstrasse, 23, Altona-Ottensen, Germany. 
(Steel castings.) 
HANKOW. 
Han-Yeh-Ping Iron & Coal Co., Lim., Hanyang, China. 


HAVRE. 
Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 


HELSINGFORS. 
Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel 
ingols, forgings, castings, bars and angles.) 
KOBE. 
Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. 
eave Dockyard Co., Lim., Shiri-ike-mura, Hiogo, 
Japan. (Steel castings, forgings, bars and sections.) 
Kobe Steel Works, Lim., Kobe, Japan. (Sieel castings, 
forgings, and plain and angle bars of small section.) 
Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 
Sumitomo Steel Works, Osaka, Japan. (Steel castings 
and forgings.) 
MARSEILLES. 
Compagnie des Mines, Fonderies & Forges d’Alais, 
Tamaris Works, Alais, France. (Bars and sections.) 
Fonderies d’Acier du Midi, Marseilles. (Steel castings.) 
Société Horme & Buire, Lyon. (Steel castings.) 
Socicté Métallurgique de Montbard-Aulnoye, Montbard. 
(Cote d’Or.) (Steel ingots and forgings.) 
MELBOURNE. 
Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) 
Steel Company of Australia, Brunswick, Melbourne. 
(Cast steel anchors.) 
Thompson & Co. (Castlemaine), Proprietary, Lim., 
Williamstown, Victoria. (Steel castings.) 
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METZ. 

Aciéries Réunies de Burbach-Eich-Dudelange (Arbed). 
Works at Burbach and Hostenbach, Saarbrucken- 
Burbach. 

Dillinger Hiittenwerke Akt. Ges., Dillingen-Saar. 

Hauts-Fourneaux, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. 

Mannesmannrohrenwerke, Abteilung Saarbriicker Guss- 
stahlwerke, Saarbriicken-Burbach. (Steel castings.) 

Mannesmannrohrenwerke, Bous. 

Société Anonyme des Fonderies et Aciéries de Hirson, 
Hirson, France. (Steel castings.) 

Société des Aciéries de Longwy, Mont St. Martin 
(Meurthe & Moselle), France. 

Société Lorraine des Aciéries de Rombas, Rombas. 

Wendel, les Petits Fils de F. de, Hayange, Lorraine. 


MONTREAL. 
Canadian Steel Foundries, Lim., Longue Pointe, 
Montreal. (Steel castings.) 
Steel Company of Canada, Hamilton, Ontario. (Works 
at Montreal.) (Bars and angles.) 
Thomas Davidson Manufacturing Co.(The), Lim.,Turcot, 
Montreal. (Sveel castings.) 


NAGASAKI. 

Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) 

Asano Shipbuilding ©o., Lim., Tsurumi, Japan. 
(Rolling Mills for plates.) 

Imperial Steel Works, The, Yawata, Japan. 

Mitsu Bishi Dockyard & Engine Works, Nagasaki, 
Japan. (Sfeel castings.) 

Mitsubishi Zosen Kaisha, Nagasaki Steel Works, 
Urakami, Nagasaki, Japan. (Steel ingots, blooms and 


forgings.) 


NANTES. 
Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) 
Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 


NAPLES, 
Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) 
Societa degli Alti Forni, Fonderie ed Acciaierie di 
Terni. (Works at Terni.) 
Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and 
bars.) 


NEW YORK. 

Adirondacks Steel Foundries Corporation, Watervliet, 
N.Y., U.S.A. (Steel castings.) 

Bayonne Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) 

Malleable Iron Fittings Co., Branford, Conn., U.S.A. 
(Steel castings.) 

New Jersey Steel Co., Rahway, N.J., U.S.A. (Steel 
castings.) 

Riverside Steel Casting Co., Kearny, N.J., U.S.A. 
(Steel castings.) 

Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) 


NEWCASTLE, N.S.W. 

Broken Hill Proprietary Co., Lim., Iron and Steel 
Works, Newcastle, N.S.W. (Steel plates, bars, 
sections and castings.) 

Commonwealth Steel Products Co., Lim., Waratah, 
Newcastle, N.S.W. (Steel castings and forgings.) 

Walsh Island Government Dockyard, Newcastle, N.S.W. 
(Steel castings.) 


PARIS. 
Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, 
Paris. (Steel castings.) 
Aciéries de Nanterre, Socicté Anonyme, Nanterre 
(Seine), France. (Sfeel castings.) 
Société Anonyme des Forges et Fonderies de Montataire, 
Montataire, France. 


PHILADELPHIA, PA. ; 

Alan Wood, Iron & Steel Company, Conshohocken and 
Ivy Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Pa., U.S.A. (Sections, angles and bars.) 

American Locomotive Co., Chester, Pa., U.S.A. (Steel 
castings.) 

American Manganese Steel Co., Newcastle, Del., U.S.A. 
(Steel castings.) 

American Steel Foundries, Chester, Pa., U.S.A. (Steel 
castings.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 

Bethlehem Steel Co., Bethlehem, Pa., U.S.A. ; Reading, 
Pa., U.S.A. (Rolling Mills for bars.) 

Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, 
Pa., U.S.A. (Steel castings and ingots.) 

Chester Steel Castings Co., Chester, Pa., U.S.A. (Séeel 
castings.) 

Crucible Steel Castings Company, Lansdowne, Pa., 
U.S.A. (Steel castings.) 

Drain Steel Co., Moore, Pa., U.S.A. (Steel ingots.) 

Eagan-Rogers Steel & Iron Co., Inc., Crum Lynne, Pa., 
U.S.A. (Small steei castings.) 

Eastern Steel Company, Pottsville, Pa. U.S.A. 
(Sections and bars.) 

Federal Steel F~andry Co., Chester, Pa., U.S.A. (Steel 
castings.) 

Glasgow Iron Co., Pottstown, Pa., U.S.A. (Rolling 
Mills for plates.) 
Hoopes & Townsend Co., Philadelphia, Pa., U.S.A. 
(Rolling Mills for bars at Fort Washington, Pa.) 
Luken’s Iron & Steel Company, Coatesville, Pa., U.S.A. 
Midvale Steel & Ordnance Company, Philadelphia, Pa., 
U.S.A. ; Coatesville, Pa., U.S.A. 

Nagle Steel Co., Pottstown, Pa., U.S.A. 

Penn Seaboard Steel Corporation, Newcastle, Delaware, 
U.S.A. ; Chester, Pa., U.S.A. (Sfeel castings.) 

Pennsylvania Forge Co., Bridesburg, Philadelphia, Pa., 
U.S.A. (Steel ingots and forgings.) 

Philadelphia Roll & Machine Co., Philadelphia, Pa. 
U.S.A. (Steel castings.) 

Pheenix Iron Works, Phoenixville, Pa., U.S.A. 

Reading Steel Casting Co., Reading, Pa., U.S.A. 
(Small steel castings.) 

Tindell Morris Company, Eddystone, Pa., U.S.A. 
(Steel ingots and forgings.) 
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PHILADELPHIA, PA.—continued. 


Treadwell Engineering Co., Easton, Pa., U.S.A. 
(Steel castings.) 

Wharton, William, Jr., & Co., Inc., Haston, Pa., U.S.A. 
(Steel castings.) 

Worth Steel Co., Claymont, Del., and Coatesville, Pa., 
U.S.A. 


PITTSBURGH, PA. 


Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also 
steel castings.) 

American Steel & Wire Co. (Shoenberger Works), 
Fifteenth Street, Pittsburgh, Pa., U.S.A. (Steel 
ingots, ele.) 

Brier Hill Steel Co. (The), Youngstown, O., U.S.A. 

Cambria Steel Co., Johnstown, Pa., U.S.A. 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. 

Carnegie Steel Co., Pittsburgh, Pa., U.S.A. 

Crucible Steel Company of America, Park Works, 
Pittsburgh, Pa., U.S.A. 

Forged Steel Wheel Company, Butler, Pa., U.S.A. 

Te. & Laughlin Steel Company, Pittsburgh, Pa., 

Hotels 

La Belle Iron Works, Steubenville, O., U.S.A. 

National Malleable Castings Co., Sharon, Pa., U.S.A. 
(Steel ingots.) 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. 
(Sleel castings and ingots.) 

tepublic Iron & Steel Co., Youngstown, O., U.S.A. 

Sharon Steel Hoop Co., Youngstown, O. (S/ee! melling 
plant at Lowellville, O.; and Rolling mills at 
Youngstown, O.) 

Sterling Steel Foundry Ce., Braddock, Pa., U.S.A. 
(Steel castings.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Sveel 
castings.) ; 

Wheeling Mold & Foundry Co., Wheeling, W. Va., 
U.S.A. (Steel castings.) 

Youngstown (The) Sheet & Tube Co., Youngstown, 
0., U.S.A. 


PORTLAND, OREGON. 


Columbia Steel Co., Portland, Or., U.S.A. (Séeel 
castings.) 

Electric Steel Foundry, Portland, Or., U.S.A. (Séeel 
castings.) 


PRAGUE. 

Limited Co., formerly the Skoda-Works, Pilsen. (Svead 
castings and forgings.) 

Mannesmannrohrenwerke, Komotau, Czecho-Slovakia. 
(Weldless steel tubes.) 

Oesterreichische Berg-und Hiittenwerks Gesellschaft, 
Teschen, Silesia. (Works at Trzynietz and 
Karlshiitte.) 

Poldihiitte Tiegelguss-stahlfabrik, Kladno, near Prague. 

Prazska zelezarska spolecnost, Kladno, near Prague. 

Statni Zelezarny Ceskoslovenske republiky  v. 
Podbrezove. 


ROTTERDAM. 
Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.) Ridderkerk. (Steel castings.) 


Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel castings.) 


ST vEMENNE, 

Compagnie des Forges de Chatillon, Commentry et 
Neuves-Maisons, France. 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. 

Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 

Forges de la Loire et du Midi (Messrs. Marrel Freres), 
Rive de Gier, France. 

Holtzer, Jacob, & Cie., Aciéries d’Unieux, Unieux 
(Loire), France. (Steel castings.) 

Schneider & Co., Creusot. 

Socicté Anonyme des Acicries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) 

Societe Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besancon (Doubs), France. 


SAN FRANCISCO, CAL. 

Best Steel Casting Co., San Francisco, Cal., U.S.A. 
(Steel castings.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. 
(Steel castings.) 

Judson Manufacturing Co., Emeryville, Alameda Co., 
Cal., U.S.A. (Steel ingots.) 

Llewellyn Iron Works, Torrance, Cal., U.S.A. (Round 
bars, small sections, also steel castings.) 

Pacific Coast Steel Co., South San Francisco, Cal., 
U.S.A. (Steel ingots, small sections, and bars.) 

Southern California Iron & Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) 

Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) 

West Coast Iron Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for 
forgings.) 


SEATTLE, WASH. 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steel 
castings.) 

Pacific Coast Steel Co., Seattle, Wash., U.S.A. 
(Sections and bars.) 

Puget Sound Steel Works, ‘Tacoma, Wash., U.S.A. 
(Steel castings.) 

Washington Iron Works, Seattle, Wash., U.S.A. 
(Steel castings.) 


STETTIN. 
Vulcan Werke, Stettin. (S/eel castings.) 


STOCKHOLM. 
Avesta Jernverks Aktiebolag, Avesta, Sweden. (S/eel 
plates, sections, and high pressure air receivers.) 
Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 
(Steel castings.) 
Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steed 
blooms and billets.) 
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STOCKHOLM—oontinurd. 


Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 

Steel blooms, billets, tubes, and forged and rolled bars.) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, 
Foundry and Forge at Kohlswa, Sweden.) 

Latorps Bruk, Finspong, Sweden. (J/anagers, Kohlswa 
Jernverks Aktiebolag.) (Melting Furnaces and Forge.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (S/eel sections and castings.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Sections of 
all sizes and plates up to % in. thick.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) 


SYDNEY, N.S.W. 


Australian Electric Steel Co., Alexandria, Sydney, 
N.S.W. (Steel castings.) 

Commonwealth Government Naval Dockyard, Cocka- 
too, Sydney, N.S.W. (Steel castings.) 

Lithgow Iron & Steel Works, Lithgow, N.S.W. 
(Bars and sections.) - 


TORONTO, ONTARIO. 


Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Steel billets, bars and angles.) 
Dominion Steel Foundry Co., Lim., Hamilton, Ontario. 
(Steel castings.) 

Steel Company of Canada, Hamilton, Ontario. 
(Works at Hamilton and Belleville.) (Bars and 
angles.) 


TRIESTE. 


Krainische Industrie- Gesellschaft, 
Carniole, Jugo-Slavia. 
Krainische Industrie-Gesellschaft, Servola, near Trieste. 


VANCOUVER, B.C. 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) 


Assling - Hiitte, 


VIENNA. 
Bismarckhiitte (Bismarckhiitte & Falvahiitte), 
Bismarckhiitte, Oberschlesien, Poland. (Also 


steel castings, and weldless rolled or drawn steel 
hollow pillars and davits.) 

Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at 
Kapfenberg, Styria.) (Steel castings.) 

Borsig, A. (Berg und Hiitten-Verwaltung), Borsigwerk, 
Oberschlesien, Germany. (Also steel castings.) 


VIENNA—continued, 


Ganz & Co., Danubius Ratibor, Silesia, Germany. 
(Steel castings.) 

K6nigs-und Laurahiitte, Vereinigte Akt. Ges., fiir 
Bergbau und Hiittenbetrieb, Kénigshiitte & Laura- 
hiitte, Oberschlesien, Poland. 

Oberschlesische Hisen-Industrie Act. Ges., Baildon- 
hiitte, near Kattowitz, Poland. 

Oberschlesische Kisenbahn-Bedarfs Akt. Ges., Gleiwitz, 
Oberschlesien, Germany. (Works at Friedenshiitte 
in Friedenshiitte, Poland.) 

Oesterreichisch-Alpine Montangesellschaft, Friedrich- 
strasse, 4, Vienna, I. (Works at Donawitz, near 
Leoben, Neuberg, and Zeltweg, Styria, Deutsch- 
Oesterreich.) 

Phoénix Stahlwerke Joh. E. Bleckmann, Miirzzuschlag, 
Deutsch-Oesterreich. (Steel bars.) 

Rimamurany-Salgo-Tarjaner Eisenwerks Act. Ges., 
Budapest. (Steel works in Ozd, Hungary.) 

Société Anonyme des Forges et Aciéries de Huta, 
Bankowa, Dombrowa, Poland. (Steel plates, sections 
and castings.) 

Sosnowicer Réhrenwalzwerke und Eisenwerke, Warsaw 
and Zawiercie, Poland. (Works at Sosnowice, 
Poland.) (Plates, bars and sections; seamless and 
welded tubes.) 

Steirische Gussstahlwerke Act. Ges., Judenburg, Styria, 
Deutsch-Oesterreich. (Steel castings.) 

Ternitzer Stahl und Eisenwerke von Schoeller & Co., 
Ternitz, Austria. (Steel bars and castings.) 

Usinele de Fer si Domeni i Le Din, Resita, Societatea 
Anonima, Timisoara-Bucuresti. 

Witkowitzer Bergbau & Hisenhiitten Gewerksschaft, 
Witkowitz, Moravia. 


WINTERTHUR. 
Socicté Anonyme des Aciéries ci-devant Georges 
Fischer, Schaffhouse, Switzerland. (Steel castings.) 
Sulzer Fréres, Société Anonyme, Winterthur, Switzer- 
land. (Steel castings.) 


YOKOHAMA, 

Nippon Chuko Kabushiki Kaisha, Oshima-Cho, Tokyo, 
Japan. 

Sonat Kokan Kabushiki Kaisha, Kawasaki, Japan. 
(Steel tubes, bars and sections.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel 
castings and forgings.) 

Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, 17th August, 1922.) 
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The Scantlings of sectional material shown in 


heavy type throughout the Tables represent 


British Standard Sections. 
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KEELS, STEMS and STERNFRAMES. TABLE 1 
BLS re ener St) ee ae a eee 
FIRST LONGITUDINAL STERNFRAMES 
NUMERAL STERNFRAMES 
BAR WITH APERTURES. 
bags 8 STEMS, WITHOUT 
er 7 ao” zs KEELS. = 
ERTURES. 
a areas’ veusls. “5 Stern Post. Rudder Post. 
Inches. Inches. Inches. Inches. Inches, 
1000 6 x1 54 xX 1 5} xX 1 5t x 2} 5 xX QF 
1500 64 x 1} 5} x 14 53 x 1} 53 x 23 5} x 23 
=o = oe ae He 2 ee 
2000 7x14 6 x1} 6 xk | 53 x 3} 5k x 38 
2500 3000 Text 6+ x 13 64 x 1$ 6 x 8% 5¢ x 33 
3000 3500 Wax 1h 64 x 14 6h x 2 6 xX 4} 5i xX At 
3500 4000 7x2 63 x 18 6% x 23 64 x 45 5e x 43 
mak : x 20 Be, | 

4000 4500 7% X 2} 7 x13 7 x 23 64 x 5 6 xX 5 
4500 5000 73 x 23 7 x 13 7} x 28 7 x 5 61 xX dt 
5000 6000 8} x 23 4x2 7h Xx 24 7h Xx By 63 xX 5% 
6000 7000 8h x 2h 74 x 2h 8 x2 | 8h X 5y 7k x 5h 
7000 8500 rx 26 8 x 9} 9 x 25 9 x 5% 8 x 5% 
8500 10000 10 x 28 8h x 2} 9h x 23 9 xX Gt 83 xX 6} 

10000 12000 105 x 23 9 x 22 10 X 2% 10 xX 7 9 xX 7 
12000 14000 ltt 27 9k x 2h 10} xX 8 105 X 7% 9 x 7% 

if: siete 
14000 16500 10 x 28 104 x 3} 105 X 8} 9 X 8% 
16500 19000 10} x 23 ii x see | * 1 8 9x 9 
19000 22000 11 x 23 114 x 34 11h xX 9 10 xX 9% 
22000 26000 11 x3 | 11% x 33 12 x 10 105 X 10 
| 

26000 30000 | 1yx3t | 12 x 3% 124 x 10% 11 xX 103 
34000 12 x 3} | 12 x4 wx Ww xii 

38000 12 x 3} | 12 x 4} 18 x 114 11} x 113 


Luoyp’s REGIsTer or Surppinc, Lonpon.—13¢h July, 1922. 
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SIDE FRAMING. 


FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 2 


(See Continuation. ) 


| DEPTA (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
FRAME TYPE OF | FRAMING IN AND FROM TO? OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE. 
< SPACING FRAMING. At As wea | =e val trl Pa | Yak | Feet. | Feet. Feet. 
8 10 12 13 | 14 15 16 17 
en Inches. Inches. Inches. Inches. Inches. Inches. Inches. | : iy nehes, ee Inches. 
Frames | 
Reversed frames .. | 
10 21 Depth of framing... 
Angle frames .. ..J4 X2)X-26/4 X24 X-28/4 x2) x-30/4 x 24 x +34 
| Frames 2h x2) x-263 x 25 x -26 
, Reversed frames .. |2% x 23 x -26/24 x 24 x -26 
at 21h Depth of framing .. 24 3 
Angle frames .. ..|4 x24 x 28/4 x 24 Xx -30/45 x3 X-3045X3 X-34/5 x3 x-84 | 
Frames ‘2h x2) x-263 X24x-363 x 2h x-283) x 2h x-26 
Reversed frames .. (234 x 2% x -26 23 x 23 x -26 23 x 23 x -28 23 x 23 x -26. 
12 2 1 Depth of framing... 23 3 3 3} | 
Angle frames .. ..|4 X25 x 304 x3 x 34/43 x38 xX-3415 x8 xX 3655 x3 X +3455 X3 X36 
Frames 23x25 x-263 x2) x-263) x 2) x -263} x 2) x -283} x 2) x -263} x 2) x -28 
7) a haat meal 2h x 24 x -26.2) x 2h x-26.25 x2) x-262) x2) x-283 x2)x-263 x2) x-28 
Zz Depth of framing .. 24 3 3 | 33 a 4 
Angle frames .. ..| 4 X24x-34445X3 X-36/5 X83 X-36154x3 x-3616 x3 x-846 x3 x-36)64x3 x-36 
Frames 24x 2h x-263 x3 x-2685x3 x-2634x3 x-26'34x3 x-28135 x3 x 30353 x -8235x3 x-32 
14 | 22 Reversed frames ...24 x 24 x -26.24 x 24 x -26.25%24x-263 x2) x-263 x2hx-283 x2)x-303 x2)x-323hx3 x-32 
i Depth of framiag.. 24 3 3} 4 4 4 4 44 
Angle orbulbanglelj1 x 9 365 x3 x-36154x3 X-3616 x3 x-366}X3 x-36154x3 x-3015}x3 x-386 x3 x-38 
| | Frames 3 x2) x-268 3}x3 x-3035x3 x-3234%3 X-8435x3 x-3235x3 x-344 x3 x3 
” | jog. | Reversed frames 2) X2)x-263 x2)x-3018 x3 x-323 x3 x-303 x3 x-323 x3 x-343)x3 X-823)x3 x -343)x3 x 
| “*2 | Depth of framing .. 3 34 3} 4 4 4 4h | 4} 5 
| (Mirames se ee (9 x3 x-366 x3 x-3 3x3 X-305}x3 x-365)x3 x-386 x3 x-326 x3 X-38164X3 x-32\6hx3 x-40 
ee —— Z = ——— _ Se a at } | 
| Frames 8) X 2) x-263 x3 x-30135 x3 x-303) x3 x-8485x3 x-3035x3 x-32'34x3 x 344 x3 x-3244 x3 x-3 
16 eal Reversed frames ../24 X 2} X -26/3 x3 x-30)3 x3 x 303 x3 x-3434x3 x-3034x3 x-ahabes x 343) x3 x 32/35 x3 x-3 
2 | Depth of framing. 3} 34 4 rs 4h | 4 44 5 5 
Memes kX 8 X-3664X3 x-38155x3 x-366 x3 x-826 X3 xX-346 X3 x-386)X3 X-3265X3 X-366)X3 x44 
Frames 185 x23 x-2813 x3 x.328} x8 x-8235x3 x-323}x3 x-344 x3 x-304 x3 x344 x3 xX-324 x3 x-3 
| Reversed frames ...2}X 2) x-2818 x3 X-323 X3 x-3235x3 x-3234x3 x-3435x3 x-303)x3 x-344 x3 x-324 x3 x-3 
a Depth of framing ... 34 34 4 4h | 4% 5 | 5 | 5} 5} 
Angie orvalbansie3 x5 x sal5h x3 x.305}X3 X-386 XB X-3BG}X3 X-326hx3 X-346}X3 X-406}X3 X467 xB X-4 
| Frames - + «85X25 x -2685x3 x-8035x3 x-30385x3 x-344 x3 x -324 x3 x-844 x3 x-344 x3 x-36 1) x3 X +36 
18 | 28 | Reversed frames “8 x2hx-2618 x3 x-3034x3 x-3035x3 x-3434x3 x -323)x3 X-344 x3 x-344 x3 x-364 x3 x3 
| Depth Sheet) 4 4 | 44 4} 5 | 5 54 5} 6 


| Angle orbulbangleg x3 x .36I54xX3 x-366 X3 X-326}x3 x-3264x3 X-366}xX3 xX-407 x3 x-367 x3 x-4074x3 x-36 
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SIDE FRAMING. TABLE 2 


. 


FULL SCANTLING VESSELS—FLUSH DECK. (See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE, 


FRAME TYPE OF | 
D | |-— — ———___————_———_ — —-—— ——_--—— ——— — — 
| SPACING. a Sana es Feet. Feet. Feet, | Feet. Feet. | Feet. Feet. Feet, 


18 19 20 21 20 23 | 24 25 


= —| $<} re ef 


Feet. Inches, | Inches, Inches. | Inches, Inches. Tnehes. Inches. Inches. Inches, 
Frames 
Reversed frames “| | 
10 | 21 Depth of framing. a | | 


Angle frames . 


Frames .. .. .. | | 


Reversed frames .. 


wie 


11 2] 


Depth of framing.. 


Angle frames .. 


| | 
Pramas: «is ok 5. | | | 
| | 
Reversed frames .. | 
Depth of framing ..! 


Angle frames .. .. | | | 


Frames .. 
Reversed frames .. 


13 22 


| | 
Depth of framing .. | | 
Angle frames .. 


Frames .. .. « | 


Reversed frames .. | 


Depth of framing .. 


Angle or bulb angle | | 
frames .. .. ..| | | 


PEMAON NT ,c) san 50 | | 


Reversed frames ..| | 


991 
15 225 Depth of framing .. 


Angle or bulb angle | 
| FFAMmGe? G. -.27 oy | 


Frames .. .. ..|4 X3 X-36 
| | Reversed frames a 4 x3 x-36| 


Depth of framing... vt 


bol 


f | Bulbangleframes...7 X3 X-40 | | 


Frames .. .. .. 44 X83 X36 44X38 x +40) 
Reversed frames ...4 X3 X-36/4 x3 x-40 
17 2% 


Depth of framing..| 6 6 
3 


Bulb angle frames..| 74 XB X-36|74X5 


|Frames .. .. ./5 X3 X-40/5 X3 xX-38 | 
Reversed frames ...4 X3 X-40 44X38 X38 | | 


18 2B | : | 


| Depth of framing... 6 65 


Bulbangle frames.. res x3 xX-44/8 x3 x-38 


| FRAME | 
| 
SPACING, 


TYPE OF 
FRAMING. 
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SIDE FRAMING. TABLE “ 
FULL SCANTLING VESSELS—FLUSH DECK. (See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE. 


| FRAMING IN | 


PEAKS. Feet. Feet. Feet. Feet. | Feet, Feet. Feet, Feet. 


5 jo fe ee PS ee ae 


19 


| 
| Inches, | 


Frames 


Reversed frames .. 


Depth of framing .. 


Angle or bulb 9 


frames 


8kX3 x -2885x3 x-3435x3 x-324 x3 x-824 x3 x-344 x3 x-364 x3 x 365 x3 x-845 x3 x-3 


} | | 
} Inches. Inches. Inches, | Inches. | Inches. Inches. | Inches. Inches. Inches. 


| 
a x8 4-2 x3 x-8435x3 x-323}x3 x-3235x3 x 3435 x3 x -3614 x3 x 364 x3 x:344 x3 x3 


34 4 44 5 5 5 5} 6 64 
65X3 X-346 x3 X-326 x3 x- sail 3 X-36/64X3 xX-40/165X3 X-44/7 x3 xX-40I7 x3 x-46)75X3 X-44 
_ | 


20 


Frames 


Reversed frames .. 


Depth of framing .. 


Angle or bulb abate 


frames .. .. 


84 xX3 X-30184x3 x-32\4 x3 x 324 x3 x-344 x3 x-364 x3 x-8444x3 X-385 x3 x-385 x3 x-3 


3 x3 x-303}x3 x-323}x3 x +323) x3 x-3435x3 x-364 x3 x-344 x3 x-384 x3 x-3845x3 x-36 
34 4} 5 | 5 5 5} 5} 6 64 
64X38 X-366 x3 x 38653 X-36164X3 x-40/65 x3 si x3 x-867 x3 x-4474x3 x-40/75X8 X-46 


21 


24 


Frames 


Reversed frames .. 
Depth of framing ..| 


Bulb angle frames'54 X 3 X-366 x3 x-4464x3 x-4064X3 X-46/7 x3 xX-367 x3 x-40/74x3 X 36/74 X38 X-468 x3 x-42 


84X83 x-804 x3 x-304 x3 x-344 x3 x-324 x3 x BALE X'S X-365 x3 x-365 x3 x-365 x3 x-3 


3 x8 x-303}x3 x-303}x3 x-844 x3 x-324 x3 x-344 x3 x-364 x3 x-3644x3 x-365 x3 X-2 
| | | | 
4 5 5 | 8% 5} 5} 6 64 7 


22 


Frames 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames\5} X 3 X-38643 xX-4065X3 X-44\7 x3 X-36'7 x3 x-40/7 x3 pea ie x-40'88 x3 xX-388 x3 x-4 


.84X3 X-824 x3 X-B44 x3 x-364 x3 X 8445 x3 X-32\44 X83 X-345 <3 X-385 x3 x-385 x3 x-3 


3 x3 x-323hx3 x-2434x3 x-364 x3 x-344 x3 X-3245X3 x-344 x3 X-3B44X3 x-385 X3 X-3 
4 [om 5 | 5 6 6 6 64 7 


23 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames® X3 X-3264X3 X-447 x8 x-367 x3 x-447 x3 xX-4674x3 X-3674x3 X-448 x 3x-428}x3 x-40 
| } 


134X3 x 344 X3 X-364 x3 X-8444x3 x-3214hxX3 x-3B445x3 X-365 x3 x-365 x3 XB655X3 X36 
3 x3 x-343hx3 si x3 x-344 x3 x 82144 x3 X-34/45 X83 X-3644X3 X-B65 x3 x-365 x3 x-3 
4 | 5 ae ek 6 6 6} 7 7h 


27 


Frames 


Depth of framing .. 


Bulb angle frames@ X3 X-387 X3 X-347 x3 x-407 x3 x-46 


4 X83 X-8245x3 x-384 x3 x-3645X3 X-3445x3 X-3645X3 X-3B8)5 x3 x-885 x3 x-385 x3 x-42 


Reversed frames . 


13 x3 x-323hx3 x-384 x3 x-3644x3 x-3445x3 X-3645X8 X-3844X8 X-385 x3 x-385 x3 x-42 


44 5 |. 63 6 6 6 | 6% 7 7 
X-3674X38 x-408 x3 xX-388 x3 x-4684x3 x-42 


~1 

nl 
x 
oo 


Frames 


Depth of framing..| 


| | | | 
Bulb anglo frames|(}1 x 3 x-B27 x3 x 4074 x3 X-3675X3 X-40'74 x3 x-44/74X8 X-508 X3 x-4285x3 X-40/85 X38 X-48 


| Frames 
Reversed frames . 


| Depth of framing .. 


Bulb angle frames(}} X 3 X- 347 rigs aah xa x “40/74 x 3h xX: 44174 X34X-468 xX34x-408 X3}x- iad 449 x35 x -40 


4 X3 X-344 x3 X-3B645X3 X-36)44bX3 X-3B84bX3 X-4015 X83 X-3854X3 X-B6\55X3 X-36/54X8 x-40) 


Reversed frames .. 


3 x3 x-344 x3 x-364 x3 x-3645x3 x-3845x3 xX-404hx3 X-B845X3 X-365 x3 X-365 x3 x-40 
4 5} 6 6 6 | 56s 7 | soa 7 


4 x3 tars: 045 3845 X34 x: 38/44 X 35 X 40/44 x 35 x -3645X35X-385 x35 x-385 x 3h x 385 x 3} x -42 
13 x3 x-3634 X34 X-384 x3} x-384 ahead X 84 X-36)44 X 84 X BS 45 X 3) X 385 84 x 886 x34 x -42 


| . | . - - 
44 5 5} | 5} 6 6 64 i 7 


264 


| Fra mes 


Reversed frames . 


Depth of framing .. 


Bulb angle frames 64 x83 xX-88 7 x 34 X36 7 


abx3 x 385 5 cae 365 x3} x 405 x3hxX- 885 x3hx- 405 x3}x-42'5 x3}x-42'5 x3}x ekixdie 42 
‘3 x3 x-3835x3} x-3634x3}x-404 x3)x-384 x3} x 404 x3} x -4244x34x-425 xX3)x-425 x34x-42 


a De OP i | 6 6 ee en ee | 7 
7EX3$X-448 X3hX-388 x34Xx-428 x3hx-468)x3}xX-429 x3}x-409 x3}x- 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE es 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
_ FRAME TYPE OF | TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE. 
D | seactxa. ic aati i a aia Feet. a a Feet. Feet. a Feet. 
18 19 20 21 22 23 24 25 
Pras Saker ‘ - i ee ; Inches, Inches, Inches, Inches. Inches, Inches. Inches, 
Frames 15 X83 X-88/55xX3 x-36| 54x38 x-36 
Reversed frames../45X3 X-38/44X3 X-36|5 X3 X-36 
19 234 Depth of framing... 63 4 74 | 
Bulb angle frames|8 X3 X-38/8 X3 X-42 84X38 x -40 
Frames 5 X83 xX-36/5 x3 x-40| 53x3 x-40) 
Reversed frames ..|5 X3 X-36'5 X3° x-40|/5 x3 x-40 
20 23h Depth of framing .. 7 és 74 
Bulb angle frames|8 X3 X-42|83X3 X-40| 84X3 X-48 
Frames fio) Son oeten 54X38 X-38| 6 <3 x-38| 6 x3 x-38 
Reversed frames ..|5 X3 X-88/5 X3 X-38| 5 X3 x-38 54X38 X +38 | 
21 = Depth of framing .. re 74 8 84 
Bulb angle frames 84 x8 X -40 84X38 xX44|/9 X38 X-40/ 9 X38 X46 
Frames | 54X8 X-38/54X8 x-42| 54X38 x-40] 6 X38 Xx-40 
Reversed frames ..|5 X83 X-88/5 X3 x-42 53X38 x-40) 55X3 X40 
et si Depth of framing .. 7% 73 | 8 85 
Bulb angle trames|8}X3 X-44/9 X38 X40|9 X83 X42) 9 XB X-5O 
Frames | 5 XB X-40|54X3 x40 | 6 x3 x-40/6 x3 x-42 6 x3 x-44 6 x3 x-48 
Reversed frames ... 5 X3 x40 5x3 X40) 5k x3 x -40 53X38 X42, 6 x3 x-44\6 x3 x-48 
23 243 Depth of framing .. 74 8 84 84 9 9 
Bulb angle frames| 8} X3 X-48/9 X38 X-42| 9 X38 X-50! 94X3EX-44/10 X35 x-46)10 x3} x -52 
Frames | 55X83 X-42/54xX8 x-42| 6 XB x-42) 6 X83 x-44) 6 x3 x-48) 6 x3) x-46) 
e Reversed frames ..|5 X3 X-42|/55X3 X-42 54X38 X +42! 6 x3 x-446 x3 x-48 6 x 3h x -46 
a _ Depth of framing... 7 8 85 9 9 9 
Bulb angle frames) 9 X3 X-40/9 X38 X46) 9 X38 xX-5810 X35x-4610 x3}x-5210 x3} x-58 
: nee SEE AS te = pom SSS 
Frames bbx3 xX-42/6 X83 x-42|6 x3 x-42) 6 X35X-42) 6 x3}x-44 6 X38) x-48 6x35X-48 
ony | Reversed frames .. 54 XS X42/5X3 X-42|6 XB x-A2 6 X3hxX-42\ 6 x3}x-44 6 x3} x48 6 x3} -48 
weg ei Depth of framing... 8 8} 9 9 9 9 93 
Bulb angie frames} 9 X3 X-46)9 X3 X-58 9 x3hx-5210 x35x-5010 x 34 x -54/10} x 34 x 50/103 X 35 X-58 
Frames | BAX 8h X42 54X34X-42) 6 X3hx-42 6 X35x-46) 6 x3) x-46) 6X3} x-48) 7 X35 X-48 
Reversed frames ..|5 X34 X-42| 5} X34 X-42 5} X 84 X42 53 X35 X46) 6 x35x-46 6 x3} x-48 6 x 3) x -48 
26 26 oi 4) 5 a 
Depth of framing .. 73 8 85 by 9 95 10 
Bulb angle frames! 9 X34 X-48/ 95X34 X46) 95X3X-5410 X35 x-5010 x3) x-58103 x 35 X-58)11 x 34 x -56 
Frames | DEX BRXAG SEX BEX AG | 6 x34x-46 6 x3}x-46 64 x3hx-46| 7 x3)Xx-46| 7 X34x-48) 7 X35X-5 
27 $a. | ak ees 5 x3hx-A6) 55x 35X46) 5$X3hXx-46 6 X35x-46 6 x3)x-46 6 x3) x-46 lie es sla Sao 
if Depth of framing.. 74 8 8h 9 94 10 105 105 
Bulb angle frames | 9} X 34 X-44.|9}x34X-54 (10 x3}x-5010 x3} x-58105 x3hx-54/11 x3 x 50/115 x 35 X-52 : 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE J 


(See Continuation.) 


LR 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS 
FRAME TYPE OF FRAMING IN TO LOWEST DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. 
Feet. Feet. Feet. Feet. Feet. 
10 12 18 14 
Feet. q Inches, a Inche:. ~ Tees. iachae Inches. Inches. Inches, 
Frames 4$X3 X-36 4} x 34 x-40 4} X 35 X-38 5 x3}x-36 5 x3}x-38 5 x34}x-40 
97 Reversed frames... 3 X3 X-36 4 x3}x-40 43 X35 X +38 44 X 35 X +36 43 X 34 X -38 44 x 34 x -40 
28 ; Depth of framing .. 5 5} 6 65 65 63 
Bulbangle frames... 6X3 X-44 74x 3h x-44 8 x3}x-38 8 x35 x-44 8 x3}x-46 8 x3}x-50 
Frames 5 x8 x-36 | 5 x8}x-38 5} X34 X +36 5 x3}x-40 5 x3hx-42 5 x8hx-44 
27} Reversed frames... 3 X3 X-36 4 x3hx-38 4 x3}x-36 4 X 34 x -40 44 x 34 x -42 43 X 3h X-44 
29 ? Depth of framing... 5} 6 64 64 63 64 
atbcebttenia.| 0 68> SB 8 x3) x-38 8 x3} x-44 83 X84 X-40 85 X 35 X -48 84 X 84 X +46 
Frames 5 x3 x-38 5 x3) x-42 5 x3hx-40 5 x35x-38 5 x3, x-40 5 x3}x-42 
‘ Reversed frames... 3 X3 X-38 4 x3bx-42 44 x 34 x -40 5 x3bx-38 5 x3} x-40 5 x3hx-42 
30 8 Depth of framing .. 5} 6 63 7 7 7 
Bulbangleframes... 7 X3 X-44 8 x3}x-46 8 x3} x-50 8) X34 x -44 8} X 34x +48 84 X 84 X +52 
Frames 5 x3 x-40 5 x35 x-40 5 x3} x-38 5 x3hx-40 5 xX35x-42 54 X34 X-40 
oS 28h Reversed frames... 3 X3 X-A0 44 X34 x -40 5 x3}~x-38 5 x3}~x-40 5 x3)x-42 5 x3}x-40 
6 Depth of framing... 54 63 7 it 7 74 
Bulbangle frames... 7X3 X-36 8 x3}~x-50 84x 35 x -44 84 x 34 x -48 9 x3hx-40 9 x3} x-46 
Frames 5EX8 X-42 5s X85X-44 54 x34 x-40 5X 3$X-40 | 54X85X-42 54 x 34. X-44 
32 29 Reversed frames ..| 3 X3 X-42 4 x3hx-44 44 X34 X-40 5 x3} x-40 5 x3hx-42 | 5 x8hx-44 
= Depth of framing .. 5} 64 7 7% 7% 74 
Bulbangleframes... 74X34 X-38 84 X 34 X -46 84 X35 X-48 9 x3)}x-46 9 x3}x-48 9 x3}x-52 
Frames 5b x8 X-40 54x 3)X-40 54 X34 x -40 BEXB8hxX-44 | 5bxX85X-46 5} X 84 X44 
33 29} Reversed frames .. 3 x3 x-40 44 X 8} x -40 5 x34x-40 5 x3hx-44 5 x8hx-46 | 54x3}x-44 
sd Depth of framing .. 6 7 74 74 7 | 8 
Bulb angle frames.. 74X38 X-46 84x 3h xX -48 9 x3) x-46 9 x3hx-50 93 x34 x -44 94x 34 x -48 
Frames 6 x3 x-40 6 x3}x-42 6 x3) x-40 6 x3} x-42 6 x3}x-44 6 x3}x-42 
34 80 Reversed frames ... 34% 3 x-40 4} X 34 X -42 5 x3}x-40 5 x3}x-42 5 x3} x-44 5X Bh X-42 
Depth of framing ..| 64 74 8 8 8 8h 
Bulbangleframes..| § X3 X-40 9 x3hx-48 9 x3}x-54 93 x 34 X-46 93 x 34 X-48 94 x35 X-54 
| Frames 64X3 x-40 64 X84 X-44 64 X 34 X-42 64 X85 Xx -44 64 X 85 X-42 63 X34 X-44 
35 30} | Reversed frames... 34X3 x-40 4 x8hx-44 44x34 x -42 44X34 x -44 5 x3}x-42 5 x3hx-44 
Depth of framing .. 7 74 8 8 8} 8} 
Bulbangleframes... 85X38 X-40 9 x3} x-50 94 X 35 X-46 98X34X-48 | 94X3hX-54 94 X 35 X-58 
Frames 63 x3} x-42 65 X34x-44 64 X 34 X -42 63 X34 Xx -44 63 X34 X-46 64 X33 x -44 
36 31 Reversed frames ..| 34 x 34 x -42 45 X35X-44 5 x35 x-42 5 X3}x-44 5 x3}x-46 5} x3) X-44 
Depth of framing ..| 7 8 83 84 83 9 
Bulbangleframes... 9 X34 X-40 94 x34 x-48 9x3) x-54 10 x3) x-46 10 x3}x-50 | 10 x3}x-54 
| Frames 7 x3hx-42 7 x3kx-48 | 7 x3)x-46 7 X3}x-42 7 x3hx-44 7 x3hx-46 
37 i. en BX 4 x3} x-48 43 x 35 X-46 5 x3hx-42 5 x3hx-44 5 x3} x-46 
2 Depth of framing .. 74 8 8} 9 9 i) 
Bulbangleframes... 9 X34 Xx-48 10 X3}x-46 10 x3} x-48 10 x3}x-50 10 x3} x-54 104 x 34 x -48 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE rg 


(See Continuation. ) 


DEPTH (a) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP Of MARGIN PLATE IN WAY OF DOUBLE BOTTOMS 


TYPE OF TO LOWEST DECK AT SIDE. 
- FRAMING. oa - ro i 
Feet. Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 19 20 
Feet. cy a Tuition Inches, =| Inches. | Inches, Z Taher ls : Inches: 
Frames 5 x3hx-40 5} x 35 X-40 5yXBhX-44 | 54xBhX-44 6 x3hx-44 6 x3}x-42 
98 | Reversed frames ..| 5 X34x-40 5 x3}x-40 5 X3}x-44 54 xX 34 X-44 5} X34 X-44 6 x3} x-42 
Depth of framing... i) 7s 74 8 84 9 
Bulbangle frames | 85 X 34 X-48 9 X3}x-46 9 x3} x-52 94 X 34 X-48 10 x34 x-46 10 x3) x-50 
os : $958 oe os 
Frames 5 x3hx-42 5b x 3h x-42 54x34 x -42 6 x34x-42 6 x3} x-46 6 x3}x-46 
20 Reversed frames... § X34X-.42 5 x3hx-42 BEX 84x -42 5: xX 34x -42 5k xX 34 x +46 6 x3} x-46 
Depth of framing ..| vf 74 8 4 84 i) 
Bulb angle frames| 9 X35 Xx-40 9 x3} x-48 94 X34 X46 94 X 84x -54 10 x3} x-50 10 x3} x-58 
Frames 54 x 34x -40 54 X 84 X-42 6 x3bx-40 6 x34hx-40 6 x35x-46 64 X 34 X46 
30 Reverzed frames . Bx 33 x -40 5} x 34 X42 54x 3h x +40 6 x 33 49 6 xX 33 x 46 6 x 34 x -46 
Depth of framing .. 74 8 84 9 9 94 
Bulb angle frames 9 x3hx-44 9 x3hx-58 94 x 34 x -50 10 x3) x-46 10 x3}x-56 105 X 34 X +54 
Frames 5k x 34 x -40 5X34 X-44 6 x3hx-44 6 x3hx-44 64 X84 X44 6) x Bh X +44 
A , | Serernot names... 5k x 34 X-40 be X 35X44 5X BEX -44 6 x3hx-44 6 x3hx-44 63 X35 X44 
> Depth of framing .. 8 8 8} 9 94 10 
Bulbangle frames| 9 X34 x-54 94 x 34 X-48 94 x 34 X-58 10 x34x-54 104 x 34 x -50 104 X 34 X +58 
Frames 5% X BE X 6 x34x-42 6 x3) x-46 6 x3)x-46 6 X 35 X +48 6} X 85 X +48 
Reversed frames .. 54x 34 4? 54 x 34 xX +42 54 x 34 X46 6.x 3} x -46 6 x 34 x -48 64 x 34 X48 
82 Depth of framing .. 8 8} 8} 9 94 10 
Bulb angle frames 94 X 34x 46 98 x3 x-54 10 x3} x-50 104 x 34 x 48 10} X 35 X-56 11 x3} x -56 
Frames 5k x 34 x-46 6 x3}x-46 6 x3hx-46 64 x 34 x-46 64 x 34 x -46 7 x34x-46 
Reversed frames... 54 X34 X-46 54x 84 x -46 6 x3)x-46 6 x3hx-46 64 Xx 34x -46 64 X 34 X +46 
383 Depth of framing .. 8 84 9 94 10 103 
Bulb angle frames! 94x 34X-52 | 10 x35x-50 | 105x3hx-48 | 105X3$x-54 | 1 x35x-52 | 115X35X-48 
Frames 6 X3hx-44 6 X34x-44 64 X 34 X +44 64 X 85 X44 7 X3)x-44 7 x3}x-46 
Reversed frames .. 54 xX 34 X 44 6 x3} x-44 6 x3)x-44 64 x 35 X-44. 63 X 84 X44 7 x3} x-46 
84 Depth of framing .. 84 9 9} 10 104 11 
Bulb angle frames| 19 X31 X-46 10 x3bx-54 105 X 34 X-50 104 x 34 X-58 11 x3hx-54 115 X38} X-54 
Frames 64 X34 x-44 64 x 34x +46 64 x 34 X-46 64 x 35 X-46 7 x3hx-46 7 X3}x-48 
Reversed frames... 54X34 X-44 54x 34 X-46 6 x3) x-46 64x 34x -46 64x 35 X-46 7 x345x-48 
35 Depth of framing .. 9 9 94 10 104 11 
Bulbangle frames} 19 X34 Xx-54 104 X 34 X -48 104 x 34x -54 11 x35 x-52 115 X 84 X48 113 X 33 X-60 
Frames 64 x 34 X-46 64 x 34 x-46 64 x 34 x -46 64x 34 xX -50 7 x3}x-50 74 X 83 X +52 
Reversed frames .. 54x35 X-46 6 x34x-46 64 x 34 X-46 64 x 34 x-50 64 x 34 x-50 7 x3} x-52 
36 Depth of framing .. 9 94 10 10 103 7 11 
Bulb angle frames 1034 x 34 X -48 104 X 34 x -54 11 x3} x -50 11 x35 x -60 114 X34 x -56 12 x35 x-56 
poop 7 X3yx-44 7 x35 -44 7 x3) x48 7 x3)x-48 7 x3}x-50 74 X 34 X50 
‘| Reversed frames .. 54 X35 X-44 6 x 3h x-44 6 x35 x-48 65X35 xX-48 7 x34 x -50 7 x33 x-50 
37 2 | Depth of framing .. 94 10 10 103 ll 114 
Bulb angle frames| 105X3hX-50 | 10$x84x-58 | 11 xX3hx-56 | 114x3}x-52 | 12 x84x-52 | 12 x3}x-62 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 2 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS 


| FRAME TYPE OF TO LOWEST DECK AT SIDE. 
0 SPACING. FRAMING. ae : 
| Feet. Feet. Feet. Feet. Feet. Feet, 
21 22 23 24 25 26 
Feet. Taaiea. i Inches. < Inches. Inches, Inches. Inches. 7 Inches. 
Frames 6 x3hx-48 64 X 35 X-50 64 X 34 X-50 7 xX35x-50 | 7 x3}x-50 74 X34 X-50 
28 97 Reversed frames ..| § X34 x-48 6 x3}x-50 63 X 345 X-50 64X34x-50 | 7 x8hx-50 74 X 34 X-50 
Depth of framing .. 9 93 10 105 11 12 
| Puhannel frames| 1O$X34X-50 | 11 xX8hXx-52 | 11$X8hX-48 | 114X8hX-5G | 12 xBhx-54 |12x3}x3hx-52 
—— — — ee ie 
Frames 64 X34 X-48 64 X34 X-52 7 x3}x-50 7 x3}x-50 74 x 34x -50 8 X8hx-52 
29 o7h Reversed frames ...| § X34 X-48 6 x3hx-52 64 X34 -50 7 x33 x-50 7 x3}x-50 74 X34X-52 
) Depth of framing .. 9} 9} 105 | 11 | 114 12 
Pet seeeoae | 104 x 3} X58 11 x3hx-54 114x334. X-56 12 x3hx-54 12 x35x-62 |12x3}x3}x-56 
Frames 64 X 34 X-46 64 X 85 X-48 7 x3} x-46 74 X 34 X-48 8 X3}X-50 8 X34x-50 
30 98 Reversed frames .. 63 x 35 X-46 64 X34 X-48 7 X34 x-46 7 x3}x-48 7 x3}x-50 8 x3}x-50 
Depth of framing .. 10 10 11 | 114 12 124 
a ea | 11h ak>-ba 11 x34x-56 114 x 84 X-56 12 x35x-56 |12x3}x3}x-52/12x4 x4 x-50 
Frames 64 x38} x-48 7 x3hx-48 74 X34 .X-46 74X34 X-50 8 X8}x-52 8 X3hx-52 
28h Reversed frames .| 64 X 34 X +48 64 X34 x -48 7 x3) x-46 7 x3}x-50 74x 8} x -52 8 x3}x-52 
31 Depth of framing... 10 104 114 113 12 124 
Bulb angle or nes) 11 X34x-56 | 114x34x-52 | 12 x35x-52 | 12 x3}x-62 ]12x34x3}x-56/12x4 x4 x-52 
Frames 7 x3hx-48 7 x3}x-48 74 X 34 x -48 8 X385xX-50 8 X3hx-52 84 x 34 xX -52 
a Reversed frames .; 64 x 34 x -48 7 x3hx-48 7 x3hx-48 7 x34x-50 8 xX3hx-52 8 x3hx-52 
32 = Depth of framing .. 103 ll 114 12 125 13 
a r } 
Bae ee ames! 114X84X-52 | 114x3hx-60. | 12 x34x-56 |12x34x3hx-52/12x4 x4 x-52/12x4 x4 x-60 
Frames 7 x3hx-48 74 X34 x -48 8 X34X-48 8 X3}x-50 8 X3hX-54 84 x 3} x-54 
29h Reversed frames | 7 x34 Xx-48 7 x3hx-48 7 X3hx-48 7% X 84 X +50 8 X8kX-54 8 xX3hx-54 
33 Depth of framing.. 11 114 12 12} 124 | 13 
Pegnannel ames! 11$XBhX-GO | 12 x34x-56 | 12 X3}x-68 [12x4 x4 x-50/12x4 x4 x-66/13x4 x4 Xx-50 
Frames 74 X34X-46 8 X3hx-48 8 x3bx-48 | 8 X3hX-52 8hx3hx-54 | 9 x4 x-54 
‘ Reversed frames ..| 7 X34 X-46 7 x3hx-48 74 X34X-48 8 X3hX-52 8 X3kxX-54 | 8 X34X-54 
34 Depth of framing .. 1 14 12 123 124 13 134 
ee ie) eens 12 x3}x-66 |12x3}x3}x-54)12x4 x4 x-52/13X4 X4 X-50/13X4 X4 X-56 
Frames 74 x 84 X-50 8 X3x-50 8 X3hX-52 | 8hX385X-52 9 x4 x-54 9 x4 x-54 
as go; | Bevertedtames | 7 x 3h x-50 7 x34x-50 | 8 X38}x-52 8 X3hx-52 8 X3hX-54 | 84X3EX-54 
2 | Depth of framing ... 114 12 | 124 13 134 14 
Balinannel ames} 12 X35X-62 |12X3$X3}x-52|/12x4 x4 x-52/12x4 x4 60/13 X4 X4 X-56)14X4 x4 X-50 
eS <tees ral 
| Frames 8 X38hxX-52 | 8 X34xX-52 8 X3hx-54 | 85 X34x-54 9 x4 x-52 | 9 x4 x-56 
36 91 | Reverseatrames | 7 X34x-52 | 74X384X-52 8 X3}x-54 8 X34x-54 83x34x-52 | 8)x34X-56 
; | Depth of framing .. 114 | 12 124 13 14 14 
| Channel frames ..|12X4 X4 X-48/1234x345x-56|12x4 x4 x-56/13x4 x4 X-50/13X4 X4 X-58/14X4 X4 X-54 
-| —- — ' --— —_—_ ——_— } —_——= — _—- — - — —— $$ _$_— _ — — 
Frames 8 x3hx-52 8 x3}x-52 84X34 x-54 9 x4 x-54 9 x4 x-54 9 x4 x-52 
Reversed frames..| 7} X 34 X-52 8 X3hx-52 8 x34x-54 | 8 X3$X-54 84x34 xX-54 9 x4 x-52 
37 SI | seca eidiinee | 12 124 13 13} 14 144 
Channel frames | 412% 3} x35 x -56 12x4 x4 x-§2|13x4-x4 x50) 13 x4 X4 X-56)/14X4 X4 X-52/14X4 x4 X-60 


‘ 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 2 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
WAY OF DOUBLE BOTTOMS 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN 


FRAME | TYPE OF FRAMING IN TO LOWEST DECK AT SIDE. 
SPACING. FRAMING. PEAKS. aaa .———— — 7 = = == 
Feet. Feet, Feet. Feet. Feet. 
8 10 12 13 14 
Feet. Inches, Inches, Inches. Inches, Inches. Inches. Inches. 
Frames 7 x3hx-44 7 x3hx-46 7 x3hx-44 7 x8h~x-42 7 X33x-44 7 x34x46 
Reversed frames ..| 34X34 X-44 44 X 34 X-46 5 x3bx-44 54 xX 84x 42 54 xX 84 Xx -44 54 x 34.X-46 
38 ae Depth of framing .. 7% 85 9 9% 9% 9% 
Bulb angle frames| Q X3)x-50 10 x3}x-50 10 x3} x-54 10 x3}x-58 103 x 34 x -50 104 x 84 x -54 
| Frames 8 X3hx-42 8 X3hx-46 8 X34x-44 8 X34X-46 8 X34x-48 8 x3hx-50 
39 go} | Reversed frames ..|. 3 X 35 X42 4 x3}x-46 44 X34 X44 44 X35 X46 44 x 34 Xx -48 43 X 84 X 50 
"| Depth of framing .. 8 9 94 9h 93 9} 
| Bulbangle frames) 94 X34X +46 10} x 3} X-48 103 X 84 X-50 103 x 34 X-54 10} x 34 X-56 11 x34x-50 
Frames 8 x3hx-44 8 x38}x-44 8 x8}X-46 8 x3}xX-44 8 X85xX-46 8 X3hX-48 
40 33 Reversed frames ..| 9 X84X°44 44X34 x +44 4h X34 X +46 5 x3}x-44 5 x3}x-46 5 x3}x-48 
Depth of framing .. 8 9} 9} 10 10 10 
Bulbangle frames| 94 X 35 X-50 104 X 34 X-50 104 X 33 X54 103 X 34 X °58 11. x34x-52 11 X3}x-56 
Frames 8 X3hx-44 8 X8hXx-44 8 X3hX-46 8 X3hxX-44 8 x3}x-46 8 X34xX-48 
At 33} Reversed frames .. 34 x34 x -44 5 x3} x-44 5 x3} x-46 54 X 84 X44. 54 X34 x -46 bx 34 x -48 
Depth of framing .. 84 10 10 103 104 104 
Bulb angle frames| 10 x35 X-46 11 x3}x-50 11 x34x-52 11 x35x-54 114 x 34x -48 114 x 34x -52 
Tani 8 X3hxX-44 8 X8}xX-44 8 X3hx-46 8 X85X-48 8 xX34X-50 8 X3}X-48 
49 34 Reversed frames .. x 3) x -44 5} X 34x +44 5} X 84 x -46 5d X 84 X48 54x 33x -50 6 x3}x-48 
Depth of framing ..| 9 104 103 103 103 11 
Bulb angle frames| 10 X34 x-52 11 x3hx54 114 X34 x-48 114. x 34 X-52 114 x 34 x +56 12 x3}x-50 
Frames 8 X3hX-46 8 X34X-44 8 X3hX-46 8 X38hXx+48 8 xX3hx-50 8 X3hx-48 
43 34h | Reversed frames .. x 34 x -46 6 x3hx-44 6 x3} x-46 6 x3}x-48 6 x3}x-50 64 X34 x -48 
“| Depth of framing .. 9 11 11 11 11 114 
Bulb angle frames | (5 X 34 X 48 114 x 34x -50 114 X 84 X -54 12x34 x-50 12 x3} x-54 12 x3}x-56 
| Frames 8 X3hXx-46 8 X8hx-44 8 X8hX-+46 8 X3hX-48 8 X34X-50 8 X3hx-48 
44 gy _| Reversed frames ..| 4 X34 X 46 63 X By X44 65x B4 X46 63x 84 X48 63 X 85 X +50 7 x3}x-48 
Depth of framing .. 94 114 114 114 114 12 
Bulb angle frames | 1 ()} X 34 X +52 12 x3}x-50 12 x3}x-52 12 x3}x-56 12 x3} x-62 12 x34x-66 
Frames 8 X3hx-46 8 xX34x-50 8 x3hx-46 8 xX3}X-48 8 X34X-50 8 x34x-52 
45 gp} | Reversedtames ..| 5 X3}X-46 63 X35 X “50 7 x3} -46 7 x35x-48 7 x3}x-50 74 X 83 X +52 
"| Depth of framing .. 10 114 12 12 12 12 
| Bulb angle or ag) 11 X34xX-52 | 12 x3hx-62 | 12 x84x-60 | 12 x3hx-66 |12x3}%x3}x-52/ 12x34 x3} x-56 
= | es 4 : ae are ee rn Bh. 
Frames 8 X84x-48 8 X3kx-48 8 X3}X-50 8 X3hX-52 8 x34x-54 8 X84X-52 
46 $6 Reversed frames.| 5 X34X-48 7 x33x-48 7 X33%x-50 74x34 x -52 74 X34 X54 8 X384X-52 
Depth of framing .. 10 12 12 12 12 123 
Bulb angle or ies! «11X34X-54 | 12 x34x-66 112x343} x-50/ 12x 343) x -56| 12x 35x35 x-60/12x4 x4 x-52 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE rd 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS 
D FRAME TYPE OF TO LOWEST DECK AT SIDE. 
ieee — Feet. Feet. Feet. Feet. Feet, | Feet. 
15 16 V4 18 19 | 20 
Feet. Inches. Inches, Inches. Inches. Thehes. Inches, Inches. 
Pennie 7 x3hx-44 7 xX3hx-44 7 x3}x-48 7 x34x-48 | 74X34 Xx-48 8 x3hx-50 
a8 os evel tenics..| 6 Xen X-44 65 X34 x -44 64 X34 x -48 7 x3}x-48 7 x34x-48 7 x3}x-50 
Depth of framing .. 10 103 103 thi! 114 12 
ee | | 165 Esa 11 x3}x-54 114 X35 X-48 115 X 34 X -60 12 x35x-56 |12x34x3)x-52 
Frames 8 X3hX-48 8 X3hx46 8 x3hx-46 8 X8hX-46 | 8 X3hX-48 8 X384X-50 
39 gh _ | Reversed frames .. 5 x3}x-48 5} X 3h X46 6 x3)x-46 64x 3} x 46 7 x3} x-48 74 X 34 X +50 
Depth of framing .. 10 103 11 13 12 124 
Bab angle Tames; U1 X3hx-56 | 11 X84x-60 | 115X3x-54 | 12 X35x-54 | 12 x35x-66 [12x4 x4 x-50 
ee 8 x3hx-48 8 X34x-46 8 X34x-50 8 X35xX-50 8 x34x-50 8 xX3hx-48 
40 A Reversed frames ..| 54 34X-48 6 x34x-46 6 x3}x-50 64 X34 X-50 7 x3hx-50 8 x3hx-48 
Depth of framing .. 105 u il 113 12 13 
Banaeaeitames; LIFXBEX-52 | 11¥XBEX-+D4 | 12 X3EX-B2 | 12 xX3hx-62 [12%35x34x-52/12x4 x4 x-52 
ee 8 X34x-50 8 X3hx-50 8 X3kx-50 8 X34x-50 8 x3}x-50 8 X34x-50 
41 33} | Reversed trames | 54 X 34X50 6 x3)x-50 64X35 X-50 7 x3}x-50 74x 34 X-50 8 X35x-50 
Depth of framing .. 105 11 115 12 j 124 13 
Burganneltrames| LI}XBEX-56 | 12 x3hx-54 | 12 x3bx-62 | 12x3)x3)x-52/12x4 x4 x50 12X4 x4 x-56 
Frames 8 X3$x-50 8 x3}x-50 8 X34x-48 8 X3hx-48 8 x3}x-50 84 x 34 X-50 
42 84 Reversed frames ..| 6 X34 X-50 634 x 34 X-50 7 x3hx-48 74 X34X-48 | 8 X34x-50 8 X34x-50 
Depth of framing .. 11 114 12 124 13 134 
Bulb angle or | 12 x34x-54 12 x3) x-62 12 x3hx-66 |12x31x3)x-5412x4 x4 x-54/12x4 x4 x-62 
Frames 8 x3hx-50 8 X3kx-48 8 X34x-48 8 x3hx-52 84 x 34 x -52 9 x4 x-54 
43 g4} | Reversed frames .. 64x35 Xx-50 7 x3}x-48 8 X3hxX-48 8 X3hxX-52 8 X3}xX-52 8 x3hxX-54 
“| Depth of framing .. 114 12 124 124 13 134 
Bulb angle or ess 12 x34x-62 | 12 x3}x-66 |12x3)x3hx-54|12x4 x4 x-52/12xX4 x4 x-60/13x4 x4 x-56 
Frames 8 x3hx-50 8 X3hX-52 8 X34X-50 8 xX3hx-54 9 x4 x-52 9 x4 x-54 
44 85 Reversed frames ..| 74 X34X-50 74 X34 X52 74 X34 X-50 8 XBhX-54 8 X34x-52 84X34 x-54 
Depth of framing .. 12 12 124 124 134 14 
Channel frames ..| 12X34 X34 x-52| 1235x385 x-56/12x4 x4 x-50/12x4 x4 x56 13 x4 X4 X-52|/13X4 X4 X-62 
Frames 8 x3hx-50 8 x3hx-52 8 x3hx-54 84x34 x-54 9 x4 x-52 9 x4 x-56 
ye go |Beversottmmes ... 7$XBEX-50 | 8 X8bX-52 | 8 xBhx-54 | 8 xBhx-54 | 8hxBEx-52 |  8hx34X-56 
Depth of framing .. 124 124 124 13 14 14 
Channelframes ..|12X4 X4 X-50|12X4 X4 x-52|12xX4 x4 x-56/13x4 x4 x-50/13X4 X4 X-60)/14X4 X4 X-+52 
Frames 8 xX3hx-54 84 x 34x -52 8EX35X-54 | 9 X4 x-54 9x4 x54 9 x4 x-52 
i gg | Reversed frames | 8 XBHX-54 8 x3hX-52 8 XBhX-54 | 8 xBbx-54 | 8hxBbX-O4 | 9 x4 x52 
Depth of framing ... 12} 13 13 135 14 144 


Channel frames .. 


12x4 x4 x-56 


12x4 x4 x-60 


| 
j 
| 
| 


13X4 X4 X-48/13xX4 X4 X-56|14X4 X4 %-60/14X4 xX4 X-58 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 2 
(Concluded. ) 


| FRAME 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS 


TYPE OF | TO LOWEST DECK AT SIDE. 
SPACING. FRAMING. iat — 
Feet. Feet. Feet. Feet. Feet. Feet. 
| 21 22 23 24 25 26 
Feet. | Inches. | Inches. Inches. Inches. Inches. Inches, Inches, 
yee 8 X3kx-50 8} x3} xX -52 9 x4 x-52 9 x4 x-52 9 x4 x-52 9 x4 x-54 
38 g9 _| Reversed frames .. 7k X 34 X50 8 X384x-52 8 X3hx-52 8 xX3hx-52 9 x4 x-52 9 x4 x-54 
~ | pepgieudweacian. 124 13 134 4 144 144 
Channel frames ..| 12X4X4xX-50 12x4x4x-60 18X4x*4X-52 13 X4X4X-58 14X4X4X-58 14X4X4xX-62 
| Frames .. .. «| 8 X35X-50 9 x4 x-52 9 x4 x-52 9 x4 x-54 9 x4 x-54 9 x4 x-58 
39 32h | reversed frames ..| 8 X8}X-50 8 X34x-52 8% X 34 X +52 84 x 34 X +54 9 x4 x-54 9 x4 x-58 
Depth of framing .. 13 134 14. 14 144 144 
Channel frames ..| 12X4X4X-54 | 13 X4X4X-52 | 18X4X4X-58 | 14X4xX4xX-52 | 14X4X4X-62 | 15X4x4x-56 
Frames 84 xX 34 x -52 9 x4 x-54 9 x4 x-54 9 x4 x-58 9 x4 x-56 9 x4 x-60 
40 33 Reversed frames ..| 8 X34X-52 8 x3hx-54 8h X 84 X +54 8} x 34 x -58 9 x4 x-56 9 x4 x-60 
Depth of framing .. 13 135 14. 14. 144 144 
Channel frames ..| 12X4X4xX-60 | 13X4X4xX-56 | 14X4x4x-50 | 14X4x4x-56 | 15X4x4x-54 | 15x4x4x-60 
Frames 9 x4 x-52 9 x4 x-56 9 x4 x-56 9 x4 x-54 9 x4 x-60 9 x4 x-64 
an gg} | Reversed ames .. 8 X3hX-+52 8 xX3hX-56 834 X34. X-56 9 x4 x-54 9 x4 x-60 9 x4 x-64 
Dep:h of framing .. 134 13} 14 144 144 143 
Channelframes ... 13 X4X4X-54 | 13X4X4X-58 | 14X4X4X-+54 | 14X4X4X-62 | 15X4x4x-60 | 15x4x4x-64 
prante 9 x4 x-54 9 x4 x-56 9 x4 x-60 9 x4 x-56 9 x4 X-62 
- gg | Reversed ames... 8 X35 X-54 8h x 34 X-56 8hx3hx-6o | 9 x4 x-56 9 x4 x-62 
Depth of framing .. 134 14 14 145 144 
Channel frames ..) 18 X4X4X-56 | 13X4X4xX-64 | 14X4X4xX-58 | 15X4x4x-54 | 15xX4x4x-62 
meats 9 x4 x-54 9 x4 x-58 9 x4 x-58 9 x4 x-60 
He gah | Reversed ames .. 84 x34 x-54 84 X34. -58 9 x4 x-58 9 x4 x-60 
“| Depth of framing .. 14 14 145 145 
Channel frames ..| 13 X4X4X-62 | 14X4X4X-56 | 15X4x4x-56 | 15X4x4xX-60 
Frames 9 x4 x-52 9 x4 x-54 9 x4 x-60 9 x4 x-64 
44 35 | Reversed frames .. 9 x4 x-52 9 x4 x-54 9 x4 x-60 9 x4 x-64 
Depth of framing ..| 144 144 144 144 
Channel frames ... 14X4X4X-56 | 14X4X4X-62 | 15X4x4x-69 | 15X4xX4x-64 
Frames 9 x4 x-54 9 x4 x-58 9 x4 x-62 
45 35h Reversed frames .. 9 x4 x-54 9 X44 x-58 9 x4 x-62 
“| Depth of framing .. 144 144 144 
Channel frames ... 14X4X4X-62 14X4X4X-66 15x4x4x 62 
| erames 9 x4 x-56 9 x4 x-60 | 
46 36 Reversed frames .. 9 x4 x-56 9 x4 x-69 
Depth of framing .. 144 145 
Channel frames ..| 15X4X4xX-54 15x4x4x-58 


Luoyn’s Reaisrer or Surppinc, Lonpon.—13/h July, 1922. 
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SIDE FRAMING. TABLE 3 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (See Continuation.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
FRAME TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D |sraciya) Raman. a Feet. Feet. Fe, | Feet, | Feet. Feet. Feet. Feet. 
10 12 13 14 15 16 17 
| | 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches, Inches, 
Frames 
Reversed frames .. 
10 21 Depth of framing .. 
Angle frames... ...4 X24 X-28/4 X2)}X-30/44X 3X-30/443X3 X-34 
Frames 3 xX2}x-263 x2}x-28 
Reversed frames .. 23 X23 x -26/23 x 2) x -28 
il 214 Depth of framing .. 3 3 
Angle frames .. ..|4 X24X-30/444X3 X-30/443X3 X-345 X3 x-345}x3 xX-34 
Frames 3 x2) x -26/35 x 2} x -26'3} x 23 x -26/33 x 2} x -26 
Reversed frames .. 2) x -262} x 2} x -26:2) x 2} x -26/3 x2} x -26 
12 214 Depth of framing .. 3 3} 3h 4 
Angle frames .. ..|4 X25 X-34/44X3 X-34/5 x3 X-34/53X3 X-366 x3 x-346 x3 x-36 
Frames 3 x94 x 26183 x 24 x- ‘26183 x 23 x-263} x 2 x: gasp oyn:e 4 X21x-32 
Reversed frames .. 2h x 2h x-262) x2) x-2638 x2)x-26)3 x2)x-283 x2} x-283 x2} x-32 
18 a Depth of framing .. 3 3} 4 4 4 4} 
“pene [eS x-B45 X83 X-345)x3 x-366 x3 x-366)x3 Xx-346)xX3 Xx-36)52 x3 x- 36) 
Frames 3 ght 263 x3 x-2635x3 x-261385x3 x-2813)x3 x-324 x3 x-324 x3 x- 304 x3 x-32 
Reversed frames ..|24 X24X-263 x2)x-263 x2)x-263 x2) x-28)3 x2}x-323 x2) x-323 x3 x-303)x3 x-32 
14 28 | sien ot tenis, 3 34 4 4 4 4} 4} 4h 
Angle orbulbanglels x3 x.3455bx3 X-366 X3 x-366}x3 x-365x3 x-325}x3 x-365}x3 x-406 x3 x-36 
el oe = ee 
Frames 85 X25 X-263 x3 x-3018}x3 x-32\8}x3 x-303)x3 x 344 x3 x 824 x3 x-344 x3 x 34413 x +82 
Reversed frames ...25 X24 X-263 x24x-30138 x3 x-323)x3 x- -3033x3 x-3434x3 x -323}x3 x-344 x3 x-344 x3 x-32 
15 22h Depth of framing .. 3} 34 4 4} 4 | 5 | 5 5} 6 
“Since ae en PEXS xX-3616 x3 x-36)53 x3 x-386 rae ee ae “8263 x8 x: 32/63 X38 X-366)x3 x-40\7 x3 x-367 x3 x-40 
Frames |84 X 25 x 26185 x3 x 323} x3 x-3431x3 x: 324 x3 x: 324 x3 tx 364 x3 x-34/45 x3 x +3441 8 x +34 
| Reversed frames ...3 X24 x -26)3 x3 x-323 x3 xX -84'8} x3 x-32'3}x3 x-32)3}x3 364 x3 x-344 x3 x-344bx3 x-34 
Te | taattantets| 4 4 4] OB } be | 8 $n 
Ae 6 X83 X-3652x3 x-386 x3 x-346 x3 x er X-B66}X3 x- 447 x3 x —— x-8674X3 x-40 
‘ inl bs es 
Frames 134 X24 x -28181 x3 x-303}x3 x-324 x3 x-324 x3 x-344 x3 x -B4AEX 3 xB441X3 x B44} x8 X +36 
| Reversed frames ...38 X 24 X-28138}x3 x-303}x3 x-323) x3 X-823}x3 x-344 x3 x-344 x3 x ile 8 X-B4/4bx8 x-36 
A fl, = ee ae Gash fens te a 6 6 |) 
se ansteGk XB X-366 X3 X-326 x3 x-3B6)x3 x-346)x3 x-407 x3 x-367 x3 x4 x8 x ia ii x 46 
| Frames si x-8431 x8 xX -32\85x3 x-344 x3 x-344 x3 x-364 x3 x-3642x3 X-3643x3 x-365 x3 x-34 
| sabeeaesi inion. .19 x3 X 843} 3 X 32/83 x3 x- 343} x3 xX -34'35 x3 x: 364 x3 x-364 x3 x 3645 x3 X-8645X3 X-B4 
18 28 Depth of framing . | 33 4} 4} | 5 5 53 | 6 63 | | 


Bulb angle frames 


jek x8 x 326 x3 x 3B) x3 x: 3263 x3 x-40163X3 xX- “447 


a 


x3 x-4075x3 x-367)xX3 xX-468 x3 x-38 


Feet. 


10 


SPACING. | 


FRAME 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TYPE OF 
FRAMING. 
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SIDE FRAMING. 


TABLE 3 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet. 


18 


Feet. 


19 


Feet, 


20 


Feet. 


21 


Feet. 


22 


Feet. 


238 


Feet, 


24 


Inches, 


21 


Frames 
Reversed frames .. 
Depth of framing .. 


Angle frames .,. 


Inches, 


Inches. 


Inches, 


Inches. 


Inches. 


Inches, 


Inches. 


11 


Frames 
Reversed frames .. 
Depth of framing... 


Angle frames .. 


12 


21} 


Frames 
Reversed frames ., 
Depth of framing .. 


Angle frames .. 


bo 
bo 


Frames... 
Reversed frames .. 


Depth of framing .. 


Angleor bulb angl 
frames .. 2. 


Frames 
Reversed frames .. 


Depth of framing .. 


Angle or bulb angl 
frames .. .. .. 


15 


Frames 
Reversed frames ., 
Depth of framing .. 


Angle or bulb angle 
frames .. .. 


16 


17 


223 


Frames 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


15 x3 x-34 


43X38 X-34 
7 
8 x3 x-38 


Frames 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


18 


Frames 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames. . 


|5 x3 x-36 


44x38 X-36 
7 
8 x3 x-42 


5 x3 x-34 
5 x3 x-34 
73 


8 x3 x-46 


Feet, 


25 


Inches. 


15 x3 x-34 
5 x3 x-34 


8 x3 x-46 


a 


x3 x-36 
5 x3 X-36 
73 
8x3 x-40 


Feet. 


19 


FRAME 
SPACING. 


Inches. 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TYPE OF 
FRAMING, 


FRAMING IN 
PEAKS, 
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SIDE FRAMING. 


Feet, 


8 


| Frames 
Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


Inches. 
+X3X-32 
3 X3x-32 
4 
533 x-40 


4x3 


Inches. 
x -30 
33x33 
5 


6 x3 x-44 


x 30 


| Inches. 
4 x3 x-32 
1x3 x-32 
5 
6X3 X36 


Inches. 


‘ | 
BE | 


Inches, Inches. 


4 x3 x-324 x3 X 34145 x 38 X-B4A4E XB x 
4 x3 x-324 x3 x-344 x3 x-3441x3 x 


by 6 


63x3 X467 x3 x-867 x3 x-467}x3 x 


20 


Frames 


Reversed frames ., 


Depth of framing .. 


Bulb angle frames 


| 8EX3X-34 


3 X3x-34 
4 
x3 x-34 


4 x3 
x3 

5 
64x38 


x 34 


x-344 x3 x-32 


4 x3 x-32 


5} 


x 4065 X38 X46 


4x3 x84 
4x3 x-34, 
| 


02 


| 
7 x3 x-36 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


| Inches. 


63 


‘34155 x3 x-345 x3 x-3 
34/44 x8 x-B8414b x3 x-3 


408 X3 x-388 x3 x-4 


TABLE 3 


(See Continuation. ) 


Inches. | Inches. 


° od 


‘ | ‘ 


414X3 x B4ido XB x: 
4 x3 x-344 x3 x: 
6 | 6 


7X3 X-467}x3 x-36 


36/44 x3 x 


3615 x3 x-365 x3 x-3 
36/45 X3 x-365 x3 x-36 


| 
468 x3 x-428)x3 x-40 


| 
lod el 


‘ | i} 


21 


22 


24 


24 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


x3x-32 
3 x3x-32 
43 

x3X-38 


4 


X +32 
X -32) 


4 X3 
x3 

5} 
6X3 X-46) 


43X38 
4 x3 

6 
7 x3 


xX +30 


x 36 


x30 


43x38 x +32! 
4x3 x-32 
6 
7 x8 


xX 40:7: 


x 
x 


36/45X3 x: 
36/44 X3 x- 


44x38 


468 x3 


865 x3 x 
3644x383 x 


| - 


7 


845 x3 x-345}x3 
345 x3 x-345 x3 


388 x3 x-468}x3 


an 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


x3 x-34 

3 X3X-34 
4h 

64X38 X+% 


vo 
be 


4 x3 


43X3 X-+30) 
x 36 
6 


7 x3 x-36 


43X38 
4 x3 

6 
7 x3 


X +32 
x +32 


x 40 


43X38 
4x3 
6 
7x3 x-46 


X 34/45 
xX 34. 


“385 x3 
8815 x3 


388 x3 


7 


x 38, 
3815 x3 x-3653 x3 


46\8i x3 x-409 x38 


5x8 


| 
54 x8 x86 


71 
iz | 


8 


23 


24} 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


24 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


-|43X3 X34 


3 X3x-34 
5 
65X3 X-38 


4 


X +32 
x 32 


44 x3 
x3 
6 


7 x3 x-40| 


43X38 X-84 
4 x3 x-34 
6 


7 x3 x-46 


43X3 X-34 
43x3 X-84! 
4 

74X38 X-40 


45X38 X-86) 
42X38 X-36/4Ex3 


365)x3 
+36 


3653 
36 


x3 X-86153x8 
5X8 X-36)5} x3 
8 8} 


i8hxB x-48) 


| 45X83 X36 


3 X3x-36 
5 
63X3x-40 


4 


44 X3 
x3 

6 
7 x3 


x 34 


X 34/43 x 8 


X 46/75 


X 36 


4x3 x-36 


X +36 


4X3 X°36 
43x38 x-36) 
63 

73x38 x AG 


5 x3 x-38) 
44x38 885 x3 x: 


63 7 


8 x3 x-388 x3 x-468} 


38/53 
38/53 


| } 
“449 x3 x-409 x8 x-46 


7 | 
3 x-386 x3 x-38 
8 X-8853x38 x-38 
8} 


x xX 


8 


25 


Frames 


| Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


26 


26 


Frames 


“5 X8X-84 


15 


Reversei frames ..| 


| Depth of framing . 


Bulb angle frames 


27 


263 


| 
| 
| 


3 X3x-34 
53 


7 X3x-36 


5 x3 
4 x3 


x 34 
X 34 
6} 
74X38 X-40 


x3 x-36 
x3 x -36 


5} 


7 xX3x-38 


3 


5 x3}x-36 


6 


x -36 
x +36 
| 63 

74X3 X-46 


5 x3 x-34 
43x38 X34 


‘ 


x3 x-38 


5 x3 x-36/53x3 
44x3 x-365 x3 
7 | 71 


é } 42 


8 x3 x-4281x3 x- 
| 


36518 x: 
36533 x: 


8 
4083x3 x- 
| 


366 x3 x-366 x3 x-4 
86/54 x3 x-36553x3 x-4( 
8) | 83 
48/9 X31 x -4291 x 31x42 


5 X3}x-38 


3} X33x-364 x31 x-384 


6 


| | | 
7s X33 X-4618 X3} x -388 
| 


x 31x -36 
x 3) x -36 
6} 


x35 x -42 


5 x3}x-40/5}x3)x- 


44X31 x -40\44 X85 X° 


63 Pia 
81x 3)x-4081x3hx- 


by 


63 


Frames .. .. ds x3X-38 5 x31 x -345 x3) x -365 
| Reversed frames ../ 3} X3X-38.4 X3}x-344 x3}x-364}x3}x-365 x3}x-385 x3}x-385}x3}x- 


Depth of framing . 


6} 


x 35 x -36 


- 


‘ 


Bulbangieframes.. 7 X3X-40 8 X3}X-388 x3}x-428}x3hx-40 


5 ol 


‘ | ‘2 


8)x3hX +448) x3}x-529 x3)x 489) x3) x-469} x 3} X -50 


5 x3)X-385}x3}x- 


38/5} x3) x: 


8 


| an 
386 x3ix-386 x3}x-3 
385 x3)x-385}x 3} x-38 


8 8} 


386 x3hx-386 x3}x-3 
381543 x-3816 x3}x-3 
8} 9 
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TABLE 3 


(See Continuation. ) 


SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Frames 


| Frames 


Frames 


bo 
tel 


Reversed frames ., 
Depth of framing .. 


Bulb angle frames., 


Reversed frames ., 
Depth of framing .. 


Bulb angle frames., 


-| 6 X3 x-38 
Reversed frames ., 
Depth of framing ., 


Bulb angle frames..| 


|6 x3 x-38 


| 53X8 x-36 


5 x3 x-36 
8 
8x3 xX-48 


| 53x3 x-36 


5X3 X-36 
8} 
9 x8 x-42 


5ExX3 X-36 
5X38 X-36 
8} 

9 X8 X-42 


6 x3 x-40 
5}X8 xX-40 
8} 

9 X8 X-52 


6 x3 x-40 
53x38 x-40) 

8} 
94x38 X-492) 


6 x3 x-40 
6 x3 x-40 
9 
91x 31x -48 


6 x3 x “44 
6 x3 x-44) 


9 
10 x3}x-46 


| 


FRAME TYPE OF 
| a - aes = = = a a 4 m =. { 
SPACING) FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. Feet, Feet. 
| 18 19 20 fiw | 2 23 24 25 
| | | | 
| as — “| {~ | i. ~ a oe i ; | 
Inches. | | Inches. | Inches, Taches. Inches, | Tuches. Inches. | Inches. Inches. 
Frames -| 5 X38 x-36) 5X8 x-36| 53x38 x-86, 
Reversed frames ... 5 X3 X-36'5 x3 x-36 53 X83 X36 
Depth of framing ..| 74 8 8h 
i 
Bulb angle frames..| 81 X3 X-40) 8}X3 X48) 9 X3 X-42| | 


53X38 X-38 
3] 


9 X3 X-+46 


toe 


(6 x3 x-38 
6 x3 x-38 
9 


92X38) X-44) 
| 


6 x3 x-42 
6 X3 x-42 
9 
95X84 x -52) 


6 x3 x-42 


63x38 xX-38 
6 x3)x-38 
91 
v9 


10 x3} x-50 


64X38 x-42 

| 6 x8}x-42) 
9} 

105 X 85 X +46 


64x38 x-40 


110 x3}x-46 


Frames 6$x3 X-36] 64x38 x-40 64X38 x-44 

Reversed frames ... 6 X3 X-38/6 X3 x-42) 6 x31x-36 6 x3)x-40 64x3)x-40) 65x34 x-44 

Depth of framing .. 9 9 9} 9 10 10 

Bulbangleframes..| 94 x 34 x -42| 9}X34}x-52)10 x3}x-46110 x3} x-54)105x35x-5011 x34 x-48) 

| Frames | 6 x3 x-40| 6 x3 x-44) 6}x8 x-38) 64x38 x-42| 64X38 x-42) 7 x8 x-42 

Reversed frames ..| § X3 x -40| 6 x3 x-44 6 x 3) x -38) 6 x 3h x -42 64 X 34 x -42 63 x 84 x +42 

Depth of framing. 9 9 9} | 95 10 | 105 

Bulbangle frames... 9 X34 x-4810 x3}x-4610 x3} x-50105 x 35 x -46)105 x 85 x-54/11 x34 x-50 

Frames |6 x3 x-381 64x38 x-38] 64x38 x-38| 64x38 x42] 7 x8 x-4217 x38 x-44| 74x84 44 
Reversed frames ... § x35 x-38 6 X3}x-38 6} x3)x-38) 64x34 x-42) 6b x3hx-42) 7 x84x-44) 7 x34x-44 
Depth of framing .. 9 9} 10 10 10 11 113 
Bulbangleframes.. 9} x 31x -50/10 X3}x-50)10 x3}x-54105x35x-5011 x85 x-50/114 x 34x -50)12 x3} x-50 
| Frames | 6 xX31x-40| 63x 31x-40) 6} X3)x-40, 64x34x-44) 7 x84x-44) 7 x35 x-46) 74x34 x-46 
Reversed frames ..| 6 x 34X-40 6 X3}x-40| 6X3} x-40| 65X34 x-44) 65x35 x-44| 7 X35 x-46) 7 x34 x-46 
| Depth of framing .. 9 93 10 | 19 104 11 11} 

Bulb angleframes, 10 x3} x 5410} x34 x-50.11 x35 x-4811 x35 x-54/115 x 34.x-54/12 x35 x-52 


pra ess | 64x 31x-38| 6} 31x-42) 64x 3}x-42) 7 x34x-44) 7 x8hx-44) 74x 34-46] 8 x3hx-461 8 x34X-50 
; | Reversed frames ..| § x3} x-38) 64x 33x -42) 63 X33 x -42 64x 34x-44| 7 x35x-44) 7 x85x-46) 7 x34x-4 
Syn | 
263 Depth of framing .. 9} 9h 10 104 11 114 12 
Bulb angle oF ames 10 X35 xX-5010} X3}x-46)10} X 3} x-5411 x35 x-54115 x 84x-5012 x3} x -52/12 


| 
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SIDE FRAMING. 


TABLE 3 


(See Continuation. ) 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


FRAMING BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 
FRAME TYPE OF me TO LOWEST DECK AT SIDE. 
D SPACING. FRAMING. i wees | Dende es 7 — on 
PEAKS. Feet. Feet. Feet, Feet, Feet. 
8 10 12 13 14 
} ~—s a) = | 7 . =— 
Feet. Taio. Inches. Inches. Inches. Inches, Inches, Inches, 
| Frames 5EX3 X-36 54 x 34 X-36 54X34 X-38 54 X 34.X-38 54 x34 x-40 54x 84x -40 
8 $7 Reversed frames... 3 X3 X-36 33 x 3} x -36 4 xX3}x-38 43 X 34 X-38 44X35 x-40 5 x3) x-40 
2 S Depth of framing... 6 64 64 7 7 74 
Bulb angle frames.. 74X3 X-36 8 x3}x-42 8 x3hx-46 84 X34 X44 9 x3}~x-40 9 x3} x-44 
| Se a ee ee ee; 
Frames 54X38 X38 | 5yxX = X 88 54 x 34 X +38 54 X34 x -40 54 X34 X-40 53 X 84x -38 
27} Reversed frames ..| 353 X-38 4 x3hx-38 | 44 X 34 X +38 44x 3} x-40 5 x3} x-40 5y X35 X-38 
29 n Depth of framing .. 6 64 7 7 73 8 
Bulbangleframes..| 75X33 X-40 84 x34 x-40 84x34 x -44 84x35 x -48 9 x3}x-44 9 x3)x-48 
Frames 5X3 X-40 54 X34 X-38 54 x 34 X-40 54 X34 X42 5g X 84x -4 53 X33X-40 
Reversed frames ..| 35%X3 X-40 4 X35 X-38 43 X35 X-40 44 xX 34 X-42 5 X85X-42 5}xX3hX-40 
30 28 s = Z 
Depth of framing .. 6 7 7 x 7 7 8 
Bulb angle frames.. 4X3 X 44 84 x 34 x -44 84 x34 X-48 9 x34 x-40 8 x 34x 48 94x 3} X -42 
Frames 6 x3 x-40 6 x3bx-38 6 x3) ~x-40 6 x3)~x-42 6 x3} x-40 6 x3ix-40 
a | Reversed frames ..| 33}X3 X-40 44 X35 X-38 44X35x-40 | 44x34x-42 5 x34~x-40 54x 34.X-40 
31 283 | Depth of framing .. 63 7 74 74 8 8th 
Bulbangleframes..| § X3 X-42 84 x 3} X-52 9 x3)x-42 9 x3} x-48 94 X 34 X -42 93x 34 x-48 
Frames 6 x3 x-42 6 x3}~x-40 6 x35 x-42 6 x3}~x-40 6 x3} x-42 6 x3} x-42 
7” Reversed frames ... 34X3 X-42 44 X 34 Xx -40 4 X34 X-42 5 x3)x-40 5 x3}x-42 5} X BEX +42 
32 29 Depth of framing.. 63 73 74 8 8 8} 
Bulbangle frames... § X3 X-46 9 x3}~x-42 9 x3) x-46 9} X 34 X -42 94 X 34 X +48 94 xX34xX-54 
Frames 64X38 X-42 64 X34 x-40 64 X 34 Xx -42 64 X34 X-40 64 X 3} X42 6} x3 x-40 
29h Reversed frames ..| 35X3 X-42 4} X35 X-40 4} X34 X-42 5 x3}~x-40 5 x3) x-42 5} X3}X-40 
33 Depth of framing .. 7 8 8 8} 8} 9 
| Bulbangleframes.., 84X3 X-42 9} x 34 x -42 9} X 34X44 9} x34 X-48 9} X3}X-54 10 x3}x-46 
| 
Frames 7 X83 xX-42 7 x3}x-42 7 x3hx-44 7 x3}x-42 7 x3}x-44 7 x3}x-42 
Reversed frames ... 343 X-42 4 x34hx-42 4 x34hx-44 43 X34 X-42 44 X3}X-44 5 x3}x-42 
34 30 Depthofframing .. 74 8 8 8} 83 9 
Bulbangleframes... 9 X3 X-44 94 X34 X-44 94 X34 x-48 94x 34.X-54 10 x3} x-46 10 x3}x-50 
Frames 8 X38 xX-42 8 X3hX-40 -| 8 X35xX-42 8 x3}x-40 8 X3}X-44 8 X3}x-42 
Reversed frames .. 3 XS X42 34x34 x-40 34x3hx-42 4 x3} x-40 4 x3ix-44 4 x34X-42 
35 | 304 foie mere 
Depth of framing .. 8 8} 84 9 9 93 
| Bulbangleframes.| 9 X3 X-46 9EX3EX48 | 9bX3EX-54 10 x33x-46 10 x3} x-54 10} X34. -46 
” | | 
| } | - 
| Frames 8 X35 X-44 8 x3hx-40 | 8 x3hx-42 8 x3}x-40 8 X3}X-42 8 X3)X-44 
= Reversed frames ..| 3 X 3) x-44 4 x3hx-40 4 x3bx-42 | 4$x3}x-40 4} X 3h X -42 44X38} X-44 
36 : Depth of framing “| 8 9 9 94 9} 9 } 
Bulbangleframes..| 94 x 34 X-48 10 x35x-46 | 10 x3}x-50 10 x35 x-54 10} X 3} X-46 103 X 33 X-50 
- =—*S \- a = SS ae = 
Frames | 8 X8hX-44 8 x3$x-40 | 8 X34x-42 8 X3hxX-40 8 X3}X-42 8 X3}X-44 
39 31h \eiesas-ostapmmersdin MOM: ad Rae 4bX3hX40 | 44X35X-42 5 x3) x-40 5 x3} x-42 5 x3)x-44 
é Depth of framing .. 8} 9} | 94 10 10 10 
Bulbangleframes../ 10 X3}x-46 | 10 X34x-54 | 10 x3}x-58 | 10}X3}X-48 | 10}X3}X-54 | 1053} X-58 
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FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 3 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
PLATE IN WAY OF DOUBLE BOTTOMS, 


BOTTOMS, AND FROM TOP OF MARGIN 


FRAME TYPE OF TO LOWEST DECK AT SIDE. 
D sm _ oe 
SPACING. FRAMING. 
Feet. Feet. Feet Peet. Feet. Feet. 
| 15 16 17 18 19 20 
“le — 
Feet. Inches. | Inches. Inches. Inches. Inches, Inches. Inches. 
Frames 51x33 X-40 6 x3)~x-40 6 x3) ~x-40 63 34x-40 63x 34x -40 64 X 34x -44 
af Reversed frames... 54 X31X-40 53x 3x -40 6 x3)~x-40 6 x3) x-40 6} x3} -40 64 X83X-44 
28 au | Depth of framing... 8 8} 9 9} 10 10 
Bulb angle frames.. 94 xX38hX-42 93x 81-50 10 x3) x-46 10 x3} x-54 10} x 33x -50 11 x3)x-48 
| Frames .. .. ..|) 6 X93X-38 6 x3ix-38 6 x3bx-42 Meats 63 x31x-44 7 x3}x-44 
sal Reversed frames .. 54 X34X-38 6 x3) x -38 6 x3i~x-42 6 x31x-42 6 X3hx-44 G}x8hx: 44 
29 = Depth of framing ..| 8} i 4 9} 10 103 
Bulbangle frames.. 9} 34X-46 9}X83x-50 | 10 x3}x-50 10} X3)X 46 11 x3) x-48 11 x3hx-54 
Frames .. .. «| 6 X31X-40 6 x3) ~x-40 64x 34x-49 63X33 x-44 6 xX38hx-46 7 <3) -46 
of Reversed frames... 5} 31X-4() 6 x3)x-40 6 x3)x-40 6 x3)x-44 63 X3}X-46 63 X 33.X-46 
30 4 Depth of framing... 84 i) 9} 9} 10 103 
Bulb angle frames.. 9}xX3LX-50 10 x3) x-46 10}. x33 x -42 10} X33 x -50 11 x3}x-52 11 x3)x-60 
Foe 6 x31 x-40 65X3)x-40 64x33 x-44 64 x3Ex-42 7 x3)x-44 7 xX3}x-46 
31 221 Revorsed frames .. 6 x3) x -40 6 x3) x -40 6 x 3) 63X33 X42 63% 33X44 7 x 32x ‘46 
iid Depth offraming.. iy 93 9% 10 103 11 
Balbahgletramsen|, 10) X04 -46 10 x3)x-54 103X3)x-50 | 10}x38}x-54 11 x3)x-54 11} X35 X +54 
! — a be - ae | = = ae | 
| 
Frames 6 x3} x-42 63 x 34x -42 63 X 8} X 42 6} X3hX-46 7 x3)x-48 7 x3) x-48 
3 Reversed frames .. 6 xX32x-42 6 x3)}x-42 63 x 34x -42 6 X3hX-46 63x34 x-48 7 x3)x-48 
32 29 | Depth of framing... 9 gt | 10 | 10 103 11 
| : | ¢ 
| Bulbangleframes..| 10 X3)x-50 | 10}x3}x-46 | 10}x3hx-54 | 11 x8)x-5O0 | 114x3hX-52 113x383 -60 
—_ | _———— - — _ | _ | — — — 
| Frames G}X32X-42 | 6}xXBPX-42 | 6)X3EX-46 7 x3)x-46 7 X3)x-46 7)XBEX48 
me | Reversed frames..|  § x31 x42 64x8bx-42 | 63x31x-46 63X83X-46 | 7 X3ExX-46 | 7 xX3)x-48 
33 99 Depth of framing... 93 10 10 103 11 11} 
| Bulbangleframes..| 1()} X 84 X-46 103 X 83 x +54. 11 x3}x-52 | 113x3}x-48 11y X85 +54 12 x3}x-56 
| | 
_- ——— ae ee eee mnie | = ee. 
Frames 7 x3}x-44 | 7 x3ix-44 7 X3)x-44 7 x33x-48 7 x3} x-48 72 X 83 X +50 
er | Reversed frames.) 5} X 35 X +44 | 6 x3}x-44 | 63X3}x-44 63. x 34x -48 | 7 X3}x-48 7 x33x-50 
34 | S | Depth of framing... gt | 10 | 103 | 103 | 11 a 
| Bulbangleframes..| 10} 3}x-50 | 10}x31X-58 11 x3}x-54 | 114x3}x-52 115 X33x-60 12 x32 x-62 
= Ee —| — ee i = 
| Frames 8 xgix42 | g§ xghx-49 8 xX3}x-46 8 xBbx-46 8 x3}x-48 8 x3hx-48 
MEN Reversed frames .. 5 x3ix-42 51 xX 34x -42 6 x3ix-46 6 x3 x-46 63x31 -48 7 x3ix-48 
35 303 | Depth of framing ..| 10 103 103 1 | Ip 12 
| Bulbangleframes... 10} 3)x-54 11. x31x-50 114X3}xX-48 11}X8}x-54 | 12 x33x-56 12 x3}~x-66 
Frames... | 8 XBEX-44 8 x38hx-44 8 xX31x-46 8 X8}xX-46 8 X3}Xx-48 8 X35X 48 
1 1 
, Reversed frames ..| 5 x3hx-44 54x 34x -44 6 x33 ~x-46 63 x 84 x -46 7 X33x-48 X35 x48 
36 31 | Depth of framing..| 10 104 ll 114 12 123 
| PeNenannel frames 10}x34}x-58 | 11 x3)x-54 | 11}x ils ‘4 12 XBEX-52 | 12 x3}x-66 [12x3) x3) x-54 
as) a — Pt Se “teal ae -|————— —_ 
| Frames 8 spies 8 x3}x-44 8 X833X-48 | 8 X3}xX-48 8 xX3X-50 8 X85X-50 
3 811 | Mga parte, 5} x84 x 44 6 x3ix-44 | avast X48 | 64x 33x-48 7 x3ix-50 74X33 -50 
7 ee | Depth of framing... 103 11 | 11 Tie 12 123 
| 2 
| aa nete ames) 11 X3Ex-54 | 113x32x-50 | 113x3)x-60 | 12 x3}x-86 [12x3}x3}x-52|12x4 x4 x-50 
eo AM I ca Dae i A ied Rha Ltn lake Re esi ct 
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SIDE FRAMING. 


TABLE 3 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN 


Os 2 


Ty Sha 


7 x3)x-46 
7 X3ix-46 
11 
114x33x-54 
74X33 x -46 
7 x3) x-46 
114 
12 x3}x-52 
73X34 X-48 
7 x3}x-48 
113 


| 12 x3)x-56 


| FRAME TYPE OF 
D | SPACING. FRAMING. 
| Feet. 
21 
Feet | Inches. | Inches, 
| Frames has 34 x -46 
28 | a Reversed frames .. 63x 3)X-46 
thee | Depth of framing.. 103 
| Bulb angle or 1 1 
channel frames) 11g X89 X-48 
a = | — SS 
Frames tix 3} x -44 
Reversed frames .. x3iX> 
go | 27 | 7 X3)x-44 
| Depth of framing .. it 
| Bulb angle or 1 ol 5 
| channel frames, 11, X32 X +50 
| 
eS | rT? 
Frames 7 X3)x-46 
30 28 Reversed frames ..| 7 x3)x«-46 
Depth of framing .. il 
Bulb angle or 1 Ql Ly 
channel frames) 119 X dy X +54 
| ell ee — 4 
Frames X34X 46 
| 
Reversed frames ..| X3LX-> 
31 28} 7 a 46 
Depth of framing .. lls 
Bulb angle or 1 
channel frames) 12 x3) x-52 
| | ~ 
| Frames 74 X33X-50 
| | Ts, 
39 os | Reversed frames ..| 7 x3)x-50 


Depth of framing... 


Bulb angle or 
channel frames 


| Frames 
Reversed frames 


338 | 293 1 


Depth of framing ..| 


| Bulb angle or 
channel frames 


Frames 


| 
| 
| 
| Reversed frames ..| 


34 30 
| Depth of framing .. 


Channel frames 


11} 
12 x3} x-62 


8 X35x-50 
7 x3}x-50 
12 


12x35 x3) x-52\;12x4 x4 x52 igh. x4 x60 13 x4 4 x +56 


8 x3}x-48 

7 x33x-48 
12 

12 x3)x-66 


& xX35x-50 
74 x34 x-50 


124 


TO LOWEST DECK AT SIDE. 


Feet. 


23 


| 

| Tpohen a 

| Thx3}x-48 
| 7 x3}x-48 
| 114 

12 x3hx-56 


© © co 
tol noi 
x xX 
Fiat 
a 


— 


12 x3) x-60 


8 eer 

7 x35x-48 
12 

12 x3} x-66 


8 x3hx-48 
74 X34 X-48 
125 


Feet. 


24 


Ashe 

8 x3hx-48 

7 x3) x-48 
12 

12 x3} x-66 


8 x3hXx-46 
74 X 35 X46 
125 
12x 3} x3} 
8 x34x-48 
7k X 84 X-48 
125 
12x 3} x 


8 x3}x-48 
8 X34x-48 
13 


WAY OF DOUBLE BOTTOMS, 


Feet. 
25 
} 
Inches, 
8 X34x-50 
7% X 34 X-50 
124 
12x 35x 3h x-58 
8 X34xX-48 
8 x34x-48 
3 


84 x 34 x -50 
8 x34x-50 


° 
oO 


3h x-54.12x4 x4 x-56 


9 x4 x-50 
8 xX3hx-50 


| ol 
oo 


12x35x35x-5412x4 x4 x 62/124 x4 x-62 


8 X3hX-52 
i 8 x 34x -52 
123 


| 124 


kx 3h x -52 
8 X34x-52 
| 13 


9 x4 x-52 
8 x3kx-52 
134 


LD) 


| 9 x4 x-54 
Wa: neers 
13 


9 x4 x-52 
85 X 34 x -52 
14 


12x 3} x3) x-58 12x4 x4 x-56/13x4 x4 x-52/13K4 x4 X-58 


8 x3}x-50 8 x 85 x ‘52 | 8hx3hx-54 | 9 xd x-54 
7 x3)x-50 8 X3hx-52 8 X33x-54 | 8 x3hx-54 
12 124 13 133 


Frames 
: Reversed frames ..| 
35 303 


Depth of framing. 


| Channel frames .. 


8 x3)x-50 
74X38} -50 
123 


Frames 
Reversed frames .. 


Depth of framing .. 


36 31 


Channel frames . 


Frames 


Reversed frames ..| 


37 | 815 


| Depth of framing ..| 


Channel frames .. 


8} x 34 x-50 
8 xX3hx-50 
13 


9 x4 x-52 
8 x3hx-52 
134 


12x3}x3}x-5812x4 x4 x-56 134 x4 x-52 


14X4 X4 X-50 


.12x4 J x-56 12x4 x4 x-60 


Sie 
8 x3}x-52 
13 


9 x4 x-52 
8 x3hx-52 
13} 


12x4 x4 x-60/13x4 x4 x-52 


tor coh 


Cw 0S 
x 
= 


13 x4 


9 x4 x-54 
85 X34 x -54 
14 


13xX4 X4 X-62 


X4 X-56 


9 x4 x-56 
8h X 34 X +56 
14 
14X4 X4 


9 x4 x-52 
9 x4 x-52 
144 


9 x4 x-56 
85 X34 x -56 
14 


X4 X-56)14x%4 X4 X-52 


9 x4 x-50 
9 x4 x-50 
144 
14X4 X4 X-56 


9 x4 x-54 
9 x4 x-54 
144 


x-52/15xX4 x4 x-52 


9 x4 x-56 
9 x4 x-56 
144 


Feet. 


26 


Inches. 
8 x3kx-50 
8 x34x-50 


13 
12x4 x4 x-56 
alae xcs 
8 xX3}x-48 
134 
12x4 x4 x-58 
9 x4 x-52 
8 x3}x-52 
13} 


3X4 X4 X52 
9 x4 x-52 
84 X 34 x -52 
14 
13X4 X4 X-58 


9 x4 x-54 

84 x 34 Xx “54 
14 

14x4 X4 X50 


9 x4 x-56 

8h x35 x -56 
14 

14xX4 x4 X-52 


9 x4 x-52 
9 x4 x-52 
144 
14x4 x4 X-58 


9 x4 x-54 
9 x4 x-54 
144 
15x4 x4 x-52 
9 x4 x-58 
9 x4 x-58 
144 
15x4 x4 x-56 
9 x4 x-60 
9 x4 x-60 
144 


4x4 x4 x-58 15X4 x4 x-5415x4 x4 x-60 
TE... 


Feet. 


38 


39 


41 


42 


43 


44 


45 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE 3 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF 


TO LOWEST DECK AT SIDE. 


Feet. 


12 
Inches, 

8 X3hX-42 
5 x3hx-42 
10 
104 X 34 X-54 


8 X3hX-42 | 
5X BEX 42 | 
104 


11 x35x-50 | 


8 X3BbXx-44 | 
5d X BAX +44 
104 
11x33 x-54 


8 X3hX-44 
6 x3hx-44 
11 
114 X34 X-50 


Inches. 

8 xX3hx-44 
5 x3hx-44 
10 
105 X 34 X +58 


8 X34 X-44 
54 X3hxX-44 
103 
11 X3}x-54 


8 X3}X-46 
rl 


5 X34X-46 
103 


113 X3}x-48 


8 X3Dx-46 
6 x3) x-46 
11 


114 X33 x-54 


DOUBLE BOTTOMS, 


Feet. 
14 


Tuches, 

8 X3}X-46 
5 X33) x -46 
10 
11 x3) -52 


8 X3bx-46 
5s X84.X-46 
103 
113 X34x-48 
8 X3}X-48 
53 X34X-48 
103 
113 X33 -52 
8 x34x-48 
6 x3) x-48 
11 
113 x3}x-60 


Depth of framing. | 


Bulb angle or | 
| channel Fraraee) 


11 
115 X34 -60 


123 


12 x35 x 35x +54 12x35 x3} x -56 


12x 35x 3} x-54) 


8 X35x-48 

6 x3}x-48 | 
11 

12 x3} x-50 


8 X3hx-48 
64 X3hX-48 
114 


12 x3) x-56 


8 X34xX-48 
7 x3}x-48 
12 


12 x35 x-66 


8 X35X-48 
7h X 34 X48 


124 


artes pti FRAMING 
SPACING FRAMING, Py ’ 
PEAKS. Pose: aise. 
8 10 
Inches. Inches. Inches. Tuches. 
Frames 8 X3hx-42 8 xX34hx-42 8 X35xX-44 
Reversed frames ya 34 x -42 14 x 34 X -42 44 x 33 X44 
32 Depth of framing .. 9 94 9} 
Bulbangie frames... 10 x3) x-50 | 10 x3} x-58 | 105 X 35 X50 
(erie | J = : 
Frems ... .| 8 X38 X44 | 8 XBEX-42 | 8 XB4X-d4 
30h Reversed frames ..| 4x3 x-d4 | 5 xX 34 Xx -42 fire 3h x 44 
s Depth of framing... 9 10 10 
Bulbangleframes.. 10 x 34 x -54 104 x 34 X Dd 104 x 3h X+DS8 
| Frames 8 X3hX-46 8 X3hX 44 8 X3hx46 
38 Reversed frames | As 33 x -46 bux 3} x 44 5 X 33 x -46 
Depth of framing ., 9 10 10 
| Bulbangie frames., 103 x 35X-48 103 X 34 X +58 1i x35 x -52 
| Frames 8 X34Xx-44 8 X3RX-44 | 8 x3hX-46 
33] | Reversed frames .. 44 X34 Xx -44 54X34 x-44 5} x 34 X-46 
iil Depth of framing .. 9} 104 104 
| Bulbangle frames.. 104 x 34 X +50 11 x 3h x -54 114 xX 34 X48 
Frames 8 X3hx-+46 8 X3hxX-44 8 X35X-46 
34 Reversed frames .. 44 x 34 X 46 6 x 3} x -44 6 xX 34 x -46 
“ Depth of framing .. 94 11 11 
Bulbangle frames.. 105 X35 X-54 114.34 -50 114 X34. x-54 
i= pa | a eg ee — |- -— 
Frames 8 X8hX-44 8 X3hXx-44 8 X3hX-46 
- An Reversed frames .. 5x 3} x -44 64 x 3} X 44 | 64 x 34 X +46 
aoe | Depth of framing.. 10 114 | 113 
Bulb angle frames.. 104 x 34 x-58 | 12 x34 x-48 | 12 x 34 x -52 
Frames 8 X3BEX-46 3 xX Ba X dd 8 X34hX-46 
a Reversed frames .. 5 x KP x -46 | 33 x -A4 { (Pes 33 x -46 
on | Depth of framing.. 10 12 | 12 
| Batmangte ot ames] 11 XB4X-52 | 12 x8hx-56 | 12 x94x-60 
Frames 8 xX3hxX-48 8 X3B5X-48 8 X35 X46 
een Reversed frames ..| 54 re 34 X48 | y ne 33 x -48 74 x 34 x 46 
reed Depth of framing. | 104 | 12 124 
PeNnaninel frames 114 X34 x -52 | 12 x3}x-66 |12x3} x34 x-50| 
| Frames .. .. 7 8 X3hx-48 8 x34x-48 | 8 X34xX-46 
ae | Reversed frames ..| 6 x 33 x 48 74 x 34 X48 8 X 33 X +46 
ov 


13 


| 
| 
| 


| 


12x4 x4 x-52 


8 X35X-48 
34x -48 


13 


8 X 


8 xX34x-50 
6 x3}x-50 
1] 

12 x3}x-54 


8 x3bx-50 
63x33 X-50 


lls 


12 x32 x-62 


8 X3}x-50 
7 x3}x-50 
12 
12x3}x33x-52 
8 X34X-50 
74 X By X50 
124 
12x33 x3} x -58 


| 


8 X38}x-48 

63X3bX-48 
113 

x3) x -56 

8 xX8hx-48 

X35 Xx -48 
12 


12 x3) x-66 


8 X3hX-52 
74X34 X-52 


12 


123335 x -54 


12x4 


8 x3hx-52 
8 X35X-52 
51 
125 


x4 x-52 


8 X3}x-50 
8 X3}X-50 
13 
12x4 x4 x-56 


84 X34 X -52 
8 X34X-52 
13 


12x4 x4 x-60 


LL 


m 2 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. TABLE 3 


(See Continuation. ) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 
FRAME TYPE OF TO LOWEST DECK AT SIDE. 
D | SPACING. FRAMING. —— = i — — — 
} Feet. Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 19 20 
Feet. Inches. Inches. Inches. Inches, Inches, Inches, Inches. 
| | Frames 8 X3bx-46 8 X3hx-46 8 x3hX-46 8 x3bx-46 8 xX38}x-+48 3 xBix-5o | 
| Reversed frames... 51X34 X-46 6 x3) x-46 63x 31x -46 7 <3) -46 74X34x-48 8 x3}x-50 
| 2 2 2 2 2 2 2 2 
| a a ss 
8S | 32 | depen of raming.. 10} 11 11} 12 124 13 
Oe cent tame | LLG EX 48 113 x 3} x54 12 x3}x-52 12 x3}x-60 |12x3}x3}x-54 12x4 x4 x-56 
Frames 8 X3)x-46 8 x384x-46 8 x33x-46 8 x3hx-50 8 x3bx-b2 8x3) x-h0 
Reversed frames... § X3)X-46 64 X 35 X-46 7 X3)x-46 7 x3}x-50 8 X3}x-52 8 X3}x-50 
39 | 321 | 2 2 2 bs 2 2 2 
“| Depth of framing ... 11 114 12 12 124 31 
rata teasigs| LLRX SEX-54 12 x3} x-52 12 x3}x-60 |12x3}x3)x-52 12x4 x4 x-52 12x4 x4 x-62 
i — ee 5; : = — es 
Frames ae” X84X-48 8 x3hX-48 8 x3}x-50 8 x3ix-50 82x 84x -52 9 x4 x-52 
| | 
40 | 99 Reversed frames... § X3}X-48 64 X 34 X48 7 x3)~x-50 74x 31x -50 8 X8hx-52 8 X38hx-52 
| 020 | | 
Depth of framing ... 11 114 12 124 13 13} 
| : F ; 
taal LIX Ba 60 12 x8hx-56 [12x3}x3}x-52)12x3)x3}x-58 12x4 x4 x-60 13x4 x4 x-52 
| 
| Frames 8 X3}hx-48 8 x38}x-48 8 x8ix-48 | 8 xX8$x-52 84X33 x-54 9 x4 x-54 
| | | | 
| Reversed frames... 61x31 x-48 7 x3hx-48 74X33 -48 74x 34x-52 8 x3}x-54 8 x3ix-54 
41 334 oe 7 ee ee ? z 
| 272 | 
Depth of framing ..| 114 1. 124 | 124 13 33 
Bulb 1 - Ke 
| "channel frames) 12 X3}X-56 |12xX3}x3}x-48|12x33}x933x-54|/12x4 x4 x-52/18x4 x4 x-50/13xX4 x4 X-56 
————————. | a -_ ae i = EEE Se eS a os ——_ ——— = 
Frames ae x31 x-48 8 X34}X-50 8 X8hx-52 | 8)x34hx-52 9 x4 x-54 9 x4 x-54 
42 34 Reversed frames ... 7 X93} X-48 7 x3}~x-50 8 x3hx-52 8 xX3}x-52 8 X31x-54 84x 3) x-54 


43 344 


Depth of framing. | 


Bulb angle or | 
channel frames, 
| 


Frames 
Reversed frames ..| 


Depth of framing .. 


12 12 


12 <3)~x-66 


123 13 13} 14 
12 x3} x3} x-52/12x4 x4 x-52)12x4 x 4x-60/13x4 x4 X-56/14xK4 x4 x-50 


9 x4 x-52 9 x4 x-54 9 x4 x-50 


8 X3)x-50 8 X3}x-50 8} x 84 x -52 
7 x3)x-50 74x 83x-50 8 x3hx-52 8 xX8bx-52 84x31 x-54 9 x4 x-50 
12 12} 13 3h 14. 144 


| Frames 8 X3hxX-54 83x 3h x54 9 x4 x-54 
44 =r | Reversed frames “| 7EXBEX-54 8 x3}x-54 8 x3hx-54 8 X3}x-54 83} x34 x -56 9 x4 x-54 
| Depth of framing... 12 123 13 3} 14 144 
| Channel frames  12X34x3) x-58 12x4 x4 x-56/13x4 x4 X-50/13X4 X4 X-56)14X4 X4 X-52/15xX4 x4 x-52 
| Frames 8 x3hxX-54 81x 34 Xx -54 | 9 x4 x-54 9 x4 x-52 9 x4 x-52 9 x4 x-56 
45 354 | Reversed frames .. 8 X34x-54 8 X3bX-54 8 x34x-54 8h X 34 x -52 9 x4 x-52 9 x4 x-56 
“| Depth of framing .. 124 13 134 14 143 143 
| Channel frames -|12X4 x4 x-56/12x4 x4 x-62)13x4 x4 x-56/13xX4 x4 x-58/14xX4 x4 X-58/15xX4 x4 x-54 
Frames 83X32 -54 9 x4 x-54 9 x4 x-54 9 x4 x-52 9 x4 x-54 9 x4 x-58 
| Reversed frames... 8 X3}X-54 8 xX3kx-54 84 x 34 x-54 9 x4 x-52 9 x4 x-54 9 x4 x-58 
46 36 | Depth of framing... 13 133 14 144 143 14} 


Channel frames .. 12X4 X4 X-62 134 x4 X-D4/19X4 X4 X-G2/14XK4 X4 X58) 1BX4 X4 X-5215X4 x4 x-56 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 9 


(Concluded. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 


D FRAME TYPE OF 
fTACING. FRAMING 
Feet. Feet. 
21 22 
Feet. Inches, Inches. Inches. 
| Frames 81x 34x -54 9 x4 x-54 
| Reversed frames .. 8 X3hx-54. 8 x34x-54 
388 32 | Depth of framing.. 13 1 34 
| | Channel frames ..|) 12X4X4xX-62 | 13K4xK4xX-54 
|—_—_—__—— os Se os | [ae = _ 
| Frames 8} x 3h X 5A 9 x4 x-54 
| 7 ¢ > ol x 
39 | gah | Reversed frames -| 84 X 84 X54 8h X 84 x +54 
| e | Depth of framing..| 13} 14 
| | 
| Channel frames ... 13X4X4xX-54 | 14X4X4X-50 | 
| Frames 9 x4 x-54 9 x4 x-50 
40 ‘a Reversed frames . 84 x 3h X54 9 x4 x-50 
BE | 
7 Depth of framing ..| 14 144 
Channel frames ... 13 X4X4X-G2 | 14X4xX4xX-56 
————| =. a ee 
| Frames 9 x4 x-56 9 x4 x-54 
| Reversed frames ..| 84 x 34 X-56 9 x4 x-54 
41 33% Payee 
Depth of framing... 14 14 1; 
| | 
Channelframes ... 14X4xX4x-52 | 18x4x4~x-52 
| Frames 9 x4 x-52 | 9 x4 x-56 
ae a‘ Reversed frames... 9 x4 X-52 9 x4 x-56 
a is Depth of framing .. 14 1 143 
Channel frames ..) 14X4X4X-+58 | 15X4x4x-54 
Tala | F 7 
Frames | 9 x4 x-54 | 9 x4 x-58 
| Reversed frames ,. 9 x4 x-54 | 9 x4 x-58 
43 344 | | 
Depth of framing ..| 143 143 
cabal tel . 15x4x4~x-52 15x4x4~x-56 
| | 
Frames 9 x4 x-58 9 x4 x-62 
ia Reversed frames... 9 X4 X-58 9 x4 x-62 
35 
i Depth of framing .. 144 144 
| Channel frames ..) 15x4x4x-56 | 15x4x4x 62 
Frames 9 x4 x-60 9 x4 x-64 
Reversed frames ..| 9 x4 x-60 | 9 x4 x-64 
45 354 | ' 
Depth of framing... 143 | 145 
Channel frames ..| 15x4x4~x-60 15x4x4x -64 | 
| Frames 9 x4 x-64 9 x4 x-68 
| Reversed frames .. 9 x4 x-64 | 9 x4 x-68 
2 | | 
46 36 Depth of framing.. 14 L | 14 } 
Channel frames .. 15X44 x-64 15x4x4~x-68 


Luoyp’s REGrsrer or Surpprnc, Lonpon.—13/h July, 1922. 


TO LOWEST DECK AT SIDE. 


Feet. 


23 


Inches, 
9 x4 x-56 
83 X384X-56 
14 
14X4X4x-52 
| 9 x4 x-52 
| 9 x4 x-52 
144 


eeeotiels 
9 x4 x-4 
| 9 x4 x-54 
| 145 
| 


15 x4x4~x-52 


9 x4 x-58 | 


9 x4 x-58 


| 
144 


9 x4 x-60 
9 x4 x-60 
143 


15x4x4x-60 | 


9 x4 x-64 | 


9 x4 x-64 
143 


| 9 x4 x-66 
14} 


| 
| 9 x4 x-70 


144 
15 x4x4x-70 


14X4X4X-58 | 


15x44 -56 


15x4x4x-66 | 


| 9 x4 x-70 


Feet, 
24 


Tnehes, 

9 x4 x-54 
9 x4 x-54 
144 
15x4x4x-52 


9 x4 x-56 

9 x4 x:56 
| 14} 
15x4x4x-54 


9 x4 x-60 
9 x4 x-60 
| 14} 


| 15x4x4~x-60 


9 x4 x-62 
9 x4 x-62 
145 
15x4x4x-62 


| 
| 
| 
| 
| 


| 9 x4 x-66 


| 9 x4 x-66 
144 
15x4x4~x-66 


9 x4 x:70 
9 x4 x-70 
144 
15x4x4x-70 


9 x4 x-72 
9 x4 x-72 
144 
15x4x4x-72 


Feet. 
25 


Tuches. 


9 x4x-58 
9 x4x-58 
144 


15x4x4x-56 | 


9 x4 x-60 
9 x4 x-60 
143 
15x4x4x-60 


9 x4 x-64 
9 x4 x-64 
14} 
15x4x4x-64 


9 x4 x-68 
9 x4 x-68 
143 
15x4x4x-68 
9 x4 x-70 
9 x4 x-70 
143 
15x4x4x-70 


Feet, 


26 
Inches. 

9 x4 x-64 
9 x4 x-64 
143 
15x44 -64 
9 x4 x-66 
9 x4 x-66 
143 
15x44 -66 
9 x4 x-70 
9 x4 x-70 
14} 
15x4x4x-70 
9 x4 x:72 
9 x4 x-72 
143 
15 x4x4x-72 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4. 


(See Continuation. ) 


FRAME 
D SPACING. 
Fests Inches. 
18 23 
| 
19 233 
| 
| 
20 23} 
| 
21 24 
22 24 
28 ak 
24 25 
25 254 


re: 


TYPE OF 
FRAMING. 


Framese .. «. 


| Reversed frames . 


| Depth of framing .. 
| 


Angle frames .. .. 


Frames 


Reversed frames .. 
Depth of framing .. 


| Angle frames .. . 


| 
| Frames 


| Reversed frames ..) 
| 


| Depth of framing 


Angle or bulb ante) 6 


| frames .. 


| 
| Frames 


Reversed frames ..| 


| Depth of framiag 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


| FRAMING IN 


cs. 
as Feet. 


Inches. Inches, 


18 <8 X-2613 x3. x-26 
21x21 x -26| 2) x23) x -26 
3 3 
54X83 X-32/54X8 x-32 
3 x3 x-26\3 x3 x-26 
3 x2)x-26/3 x2)x-26 
3} 3} 
6 x3 x-32\/6 x3 x-32 
./8 x8 xX-28)3 x3 x-28 
3 x2)x-2813 x2)x-28 
if 3} 84 


x3 x-34/6 x3 x-34 


(3 X83 X-28/3 
3 x3 x-28/3 


91 


; Oo 


$3 


Feet. 


10 


Tuches. 

3 x3 x-28 
23x23) x-28 
3 
53 x3 X-34 


ob MON 26 
3 x2) x-28 


ol 
0 


6 x3 x-34 


3X3 x-32| 


3 x2) x -32 


GLx3 x-34 


Feet. 


Feet. 
12 13 


Inches. Inches, 


3 x3 x-32 
3 x2}x-32 
3} 


64X38 X-34 


x3 x-2813 x3 x-32 
x3 x-2813 x3 x-32 


| Angle or bulb angl : “4 
amped tiene «| OX 8 X-34164X3 x-3B4153 x3 x-30 


Frames 


; | 
. «(3 XB xX-32 


3 x3 x-32/3 x3 x-34 
3 x8 x-32:3 x3 x-34 


Reversed frames ..| 3 X3 x-32 


Depth of framing .. 3h 


| Bulb angle feoamee| §i x3 x-30 


Frames . AS Hi %-32 
Reversed frames .|3 X3 X-32 
Depth of framing . 34 


Bulb angle frames!) 5} X3 X-30 


. «AS X83 x32 


Reversed frames .. 89 X83 X-32 


Depth of framing .. 3} 


Frames 


Bulb angle frames 5} x 3 x -32 


Frames Sed ie. eo eat 
Reversed frames ... 3 X3 X-32 
Depth of framing .. 3} 


Bulb angle frames 52 X3 X-32 


3}x3 x-30 
38 x3 x-30 
4 4} 
53x3 x-36/6 x3 x-32 
33x38 x-32 


3 x3 X-32 3)x3 x-32 


33x3 x-32 


By 
14 


Inches. 


3ix3 x-32 
3ix3 x-32 
41 
6 x3 x-38 


33X3 X-34 


in pee 
15 


Inches. 


4x3 x-34 


33x3 x-34/31x3 x-34 


ol el 
oo oy 


53x38 x-30/53x3 x-32 
xX -34 
x 34 


3Lx3 x-82|3}x3 
3 x3 x-32/3 x3 

4 4 
5}x3 x-40 6 x3 x-30 


x 36 
x +36 


33x38 X-34/3i xs 

3 x3 x-34/3 x3 
4 4 

6 x3 x-30\6 x3 x-36 

4 x3 x-36 

3 x3 x-36 
res 

6 x3 x-46 


34x3 x- 
3ix3 x: 
4} 

6 x3 x-42 


4 
51x3 x-40 


3x3 x-32 
3x3 x-32 
44 
6 x3 x-38 
3x3 x-34 
33x3 x-34 


4x3 x-34 
3x3 X-34 


vw 


38 


32 
32 


36/643 x 


64x3 x-40!7 x3 x-36 


4} 


6 x3 x-42 


4 x3 x-34 
3hx3 x-34 


“40 


Axa xX 
3kx3 x 


e 


v 


36 
“36 


63X38 X-+4 


_ 


4 x3 x-36 
4 x3 x:36 


1 
5) 


7 x3 x-40 


5 


vo 


6X3 x-40 


4 x3 x-34 
4 x3 x-34 
rl 


v9 


7 x3 x-36 


4 x3 x-36 
4 x3 x-:36 
54 


7 x3 x-40 


43X38 X-36 
4 x3 x-36 
6 


73X3 X-36 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet. 


16 


Tuches. 


4}x3 x-34 
4x3 x:34 
6 
7 x3 x-46 


4}x3 x-36 
4x3 x-36 
6 


7X3 X-36 


44x3 x-+40 
43x3 x-40 
6 


73X38 X-46 


Lio 


SIDE FRAMING. TABLE 4 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME TYPE OF tues 8s aes 
| | 
SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. | Feet. | Feet. Feet, Feet. 
ald 18 19 | 20 21 22 | 23 24 25 
= i —== — | _ al —e eat = 
Feet, Inches. Inches. Inches. | Inches, | Inches. | Inches. Inches, Inches, Inches. Inches. 
| | | | 
Frames =... 12 os| | | | ' 
| Reversed frames ..| | 
18 23 
| Depth of framing “| 
| 
| | Angle frames .. ..| 
| | | 
| = 
r |——_—--—— a | 
| Frames... | 
| | 
| el Reversed frames ..| 
19 | 2383 | 
| Depth of framing ... 
Angle frames .. 


| 
| Frames... 


1 Reversed frames ..| 
20 235 | 
| Depth of framing... 


| 
| Angle or bulb angle) 
frames .. .. «- 


| | | 
| 


Frames .. iw. 


Reversed frames ., 
24 | 
Depth of framing... 


21 


| 
| Angle or bulb angle 
frames .. “| 


Frames... 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames | 


Frames ee ee os | 


| Reversed frames .. 


23° | 245 | 
| Depth of framing ..| 
| 
Bulb angle frames | 
: : 
‘ | 
Framhey <e4 00s 1} X38 X40 
| 
| ly] 2 
| Reversed frames ..\49 X3 X-40 
24 | 25 
| Depth of framing .. 6 
| Bulb angle frames 7 X3 X-46 
| 
| Frames .. .. 5 X3 X-40/55 x3 x-40 
| 
25 | ony | Reversed frames 45X83 X-40'5 x3 x-40 
| 209 _ 
| Depth of framing .. 64 | fi | 
| 
| | Bulb angle frames 8 x3 x 408 x3 x-52 
| | 


{| 


Feet. 


27 


28 


29 


30 


31 


32 


FRAME 
SPACING. 


Inches. 


26 


bo 
~1 


be 
oa 
we 


29 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Bulb angle frames 5} X3 x -34 


Frames 


Reverse’ frames ., 


Depth of framing .. 


Bulb angle frames 


Frames 


Reversel frames .. 


Depth of framing 


Bulb angle frames 


Frames 


Reversed frames .. 


Depth of framing 


Bulb angle frames 


Frames 


Reverse frames .. 


Depth of framing 


Bulb angle frames 


Frames 


Reversed frames ,. 


Depth of framing .. 


Bulb angle frames 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames 


| 85x3x-32 

3 X3x-32 
a 

6 xX3x-32 


5x3x-34 

3 x3x-34 
4 

6 x3x-34 


| 4 x3x-32 
3x 3x-32 

4 
6 xX3x-38 


to 


. 4 X3x-34 
3 xX3x-34 


15 X3 X34 


34 


64 X3X-38 


| 44X38 X-36 


3 x3x-36 


63 X3X-+40 


64x38 X-34 


4 x3 x-34 
33x3 x-34 
5 


64xX3 x-40 


\4 x3 x-36 


5x3 x-36 
5 


i XS) %-36 


14 x 34 x -40 


44 x8 x-40} ¢ 


6 


74 X35 X44 


TYPE OF FRAMING IN 
FRAMING. PEAKS. wee Feet. 
8 10 
: gran Inches. Inches. iia 
| Frames . | 3 X8X-34 138k x3 x-36/4 x3 x-38 
Reversei frames .. 3 X3X-34 3} x3 x-36 33 x3 x-38 
Depth of framing .. 3} dt 4h 


65X38 X-38 


4 x3 x-36 
34x3 x-36 
Dd 


65X3 X-44 


x -38 
x 38 


4 x3 
A xs 


8 x35x-38 8 x3bx-40'8 x3hx-44): 


Feet. 


12 


Inches. 


Feet, 


18 


Inches. 


4 x3 x:36 44x3 x-36 


4 x3 x:36'4 x3 x-36 


dD 


rl 
vo 


64X83 X-44\/7 x3 x-40 


4x3 x34 
4x3 x-34 
5} 


7 X83 x-36 


1bX3 X-36 
4 x3 x-36 


5} 


7 x3 x-40 


*B6 


34 X+40 


15 X 3 X44 


8/8 x3} 


Feet. 


14 


Touches, 


44X83 X-88/45X3 X>i 


4 x3 x-38)44x3 x: 


5} 


Feet. 


15 


Inches. 


6 


7 x3 x-44\74x*3 x-40 


x “BS 


X +38 


Feet. 


16 


Inches. 

4kx8 x-42 

45x38 x-42 
6 

8 x3 x-:38 


38 
4¢ x3 X-38 


63 


5 xs x 


5 x3 x-42 
44x83 x-42 


64 


x40 8 x3 x-38 8 x3 x-44 


x +40 


x 10 


x A6 


5 x3 x-40 
45X38 X40 
64 


8 x3 x-40 


§ x8bx-38\/5 x3hx-38 


36|44x38 x-38/5 x3 x-38 


‘ 


8 x3}x-38 8 x3)x-46 


5 x3bx-40/5 x3}x-42 


xX -40 


5 x3 x-42 


7 


8 x3} x-40) 84x 3h x-42 


5 x35x-40 5 x3bx-44 
5 x3 x-40|/5 x3 x-44 


‘ 


8 x3h x-48) 8h x34 x-46 


x +36 | 44 x8 
xX +36 45 x3 
6 
X +36 | 74 x3 
x-88 | 44x38 
x +88 | 45 x3 
6 
x -40| 74X38 
x 36 
X36 
63 
X46 
x 38 
x +88 | 44 x3 
64 
xX 38 
x -40 
X 40 
7 
x -40 
x -42 


5 x3} 


-44/44x8 x-42 


5 x3hx-42 54x34 x-42 


5 x3 x-4215 x3 x-42 


5 x3 x-44 


4hx8 X44 


85X38 X-38 


5 x3}x-42 
5 x3 x-42 
7 


8h X34 x +42 


5 x3) x-46 
5 x3 x-46 


~] 


5s x 84 X44 


5 x3 x-44 


5s X 34 X 46 


5 x3 x-46 


Feet. 


26 


27 


28 


29 


30 


FRAME 


SPACING. 


Inches. 


264 


~1 


_ Reversed frames 


| Bulb angle frames) 


| Frames 


| Depth of framing .. 


| Frames 
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COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF 
MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TYPE OF 
FRAMING, Feet, Feet. Feet. Feet, 
iy 18 19 20 
ee : Inches. per Inches. 
Frames .5 X83 x-425 x3 x-4255x3 x-42 
Reversed frames ..45X3 X-42'5 X38 X 425 x3 x -42) 
Depth of framing _ 64 | uf 74 
Bulb angle frames|{8 X3 xX -44 8h x3 X-4 28) X38 X-50 
— : 
Frames ls X83 xX-42)55X3 x-42 5} x 3 X-42| 6 x3 x-42) 
Reversed frames ..|5 X38 X-42\5 X3 X a X38 X-42) 5} X3 X42 
Depth of framing . 7 74 | 8 8h | 
| 
Bulb angle wery X8 xX-42 8h XB X *50)9) X38 X-48 of x8 3} x 44 
Frames WB XB X-AAl5RXB X4455XB x 46) 6 x3 x-46 6 
Revered iewned | x3 x-445 x3 x-44)55x3 x-46) 55x3 x- 16 6 
Depth of framing .. 7 74 8 | 8} 
Bulb angle trames|8h x3 xX-4619 X83 xX-42194 x 34x -44| 95 x 34 Xx -52/10 


Frames 4. os ole 
5 x8 


Depth of framing .. 


— 
noe 


, 5} x 84 


5 x3 


Reversed frames 


4x 34x 


42 


x -42) 


x D0 


5b XB4X426 X85X-44 


54X38 X-42/54 XB X 


8 8} 


9 x3}x ie ab 34 x -48) 


Frames 


Reversed frames ...0% 


Depth of framing .. 


Bulb angle frames9 X 33 x -50 9} x 


Reversed frames .. 


Depth of framing . 8 


X 46/54 X BEX 46154 X 34 X 4.6) 
x 4653 x3 x-46|54 X34 X-46] 

iY (igs a Was 
x 46.95 X BY X 44/94 X BS X 5210 
X-4455 X34 xX 446 X35 X-44 6 
X 44/54 X BAX 4155 X BEX 44) 6 


8 8} 


a a 
| 
| 


“44, 


x34 x-4810 x 33 x -48 10 


Jy X35 XAG 55 XB84xX466 X35 x-46) 6 


5kX8 X-46155 x35 X 46/545 x 35 X46) 6 


6 x3} x-42 6 
54x 34x -42) 6 


8h 


is 


10 x 3h x: 4210 


6 x3)4x-44 6 


5s x 85X44) 6 X35 46 6 x3hx- 46 63 X BE X +46) 


8} | 


9 


| 


| Bulb angle frames 94 X 34 X- 4494 x 34 x 5210 x 35 x- 50|104 x 8} X4811 x35 x “481 x 3h x -56) 


x 34 x 48/10} x 34 x -48/104 x 34 x 


x 3h x-44 64x 


x 3} x 52104 x 


| 
| 
x 34 x -46) 64 x 35 x-48) 64 x 34 x -48) 


x35 x46 6 X35x-48 65*35x-48 


Feet. 


22 


Feet. 


21 


Inches. Tuches. 


Feet. 


23 


Inches. 


xBEX 46 
x3 x-46 


| 


Bl) 


x 3h x -48 


x3) x-44) 65x35 x 42 
x34x-44 6 x3} x-42 


9 9% 


x 8h x 52105 X 34 X46 


x3hx.- 46 64 x 84 x “46 


9 9 
| 


X+d4 


| Feet. Feet. 
| 24 25 
Inches. Inches. 


| 64 X34 x46 


| 
|} 10 


| 11%35x-52 


| 


ol 


34 x46) 64x 34 


x3} x-44 6 x3}x- 46 64 X34 X46) 64 X35 x “46 


10 


94 
2 | 
Bh x-54/11 x35 x -52) 


9} 10 


x46 7 x85x-46 7 x3}x-46 


104 


114 x 34x +48 


enna an | 


7 x35x-48 
63 X 33 X48) 
105 


114 x 3} Xx -52 


7 x3} x -46) 
11 


x 34x “D4 


114 x 


7 x34x-48 
7 x3) x-48 
ul 


12 x3} x-5012 x3} x -62 


== 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


| 

’ 
| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 

| | BOTTOMS, AND FROM TOP OF MARGIN PLATE IN, WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D | FRAME | TYPE OF | FRAMING IN Vee f ‘ en oT eae eg SS ee 
| SPACING. FRAMING. | PEAKS. Feet. Feet. Feet. | Feet. Feet. 
8 10 12 13 | 14 
Feet. | Inches. Inches. Inches. Inches. | Inches, Inches. Inches. 
| prams... | 5 X3 X34 | 5 X3}x-38 | 5 x3Ix40 | 5 xB}x-42 | & x3hx-42 | 5ExB}x-42 
ae | Reversed frames . 3 x3 x34 | 45X3 X38 | 43x38 X40 | 45X3 X-42 | 5 x3 x42 | 5 x3 x-42 
of | Depth of framing... 5} | 64 | 63 | 63 7 | 74 
[ics sph 7 X3 X-36 | 8 x3} x-38 8 x3} x-40 | 8 x3)x-44 | 8) x3}x-42 | 83 x3} x-48 
I- a | | I 
| lyrames .. . | 5 X83 X36 | 5 x3}x-36 | 5 x3hx-38 | 5 x3}x40 | 5 x34x-44 | 5hxB}x-d4 
| seo aos 3 x3 x-36 5 x3 x-36 5 x3 x-38 | 5 x3 x-40 5 x3 x-44 5 x3 x-44 
34 30 | | | 
| Depth of framing. 54 7 7 7 7 | 7 
| Bat» angte trames..| 7 x3 x-38 8 x3}x-42 8 x3) x-46 8 x3} x-50 83 X3)X-46 | 9 x3} x -42 
a ae Re eee |— me |— a |— 7 -| = 
| |Frames .. .. | 5 X3 X-38 | 5 X3}X-36 5L X31 X-38 5Lx3hx-40 | 5EXBEX-40 | 5}x3}X-42 
| 30h | Reversed frames .. 3 x3 x-38 | 5 X3 xX-36 5 x3 x-38 | 5 x3 x-40 | 54x83 x-40 | 5LX3 X-42 
eS es | Tease seman | 5} | 74 | 73 | 74 | 8 | 8 
| Batanga rae. 7 x3 x-40 | 8} X3) X-38 81x 3) X-40 81x 3h x-44 9 x3}x-42 9 x3} x-46 
| | ; aa eae, Salt aa 
| Frames .| 5} X3}X-36 5} X31 X-38 54x 33x -40 54 x3hx-42 54 xX 84X42 5x31 x-44 
| neverseatames | 3x3 x-36 | 5 x3 x38 | 5 x3 x40 | 5 x8 x42 ExX8 x42 | 5EXB X-dd 
Depth of framing... 6 qi 7 ii 8 8 
tin cite tennta 73X35 X +36 8}XBEX44 | 8)XBE X48 81x34. x-52 9 x3}x-46 9 x3} x-52 
<e add oll oad <b ae PERE) SOR eee aes eat eee Ak 
| Frames... | SEX 35X38 BEX 3LX-38 5LX3hX-40 Byxayxd2 | SExB}xdd | 5h xBhx-42 
ee | nevertea tames |. 34X23) X-98 | sxs x-a8 | 5Ex8 x40 | 5}xB x42 | 5ix8 x44 | BbXS} x42 
me | Depth of fossahe. 6 8 | 8 | 8 8 8 
| Butbangle frames... 74X83}X-40 | 81x3)x-50 9 x3ix-42 9 x3) x-46 | 9 x3}x-52 | 93x 34x -46 


| Frames 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames. . 


| Frames 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames. . 


53X34) X-40 


3}x3 x-40 | 


6 x3}x-40 
3hx3 x-40 
63 


8 x3)x-42 


5} X33X-40 


5}X3 X-40 


9 x3} x-42 


6 x3}x-40 
5k x3 X-40 
8t 


9 x3}x-48 


54 X3)-x-42 
54X38 X-42 
8 


9 x3} x-46 


6 x3}x-42 


5EX3 X-42 


54x34 x -44 
5x3 x-44 
8 


9 x3) ~x-50 


93 XB X46 


93X35 X46 


6 x3} x-42 


93x 38}.x-54 


93x 84x -48 


6 x3}x-44 
5} x3}xX-44 
8 


10 x3} x-48 


we 


LE 
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SIDE FRAMING. TABLE 4 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM T°P OF FLOORS AT CENTRE IN WAY OF SINGLE 


FRAME TYPE OF EOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
| SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. 
| | 15 16 17 | 18 19 20 
J as easel E —_ 
| 
Feet. | Inches, Inches. Inches. Inches. Inches. Inches. Inches, 
| Frames .. .. ..| Sy X35X-42 5x BEX +44 5yxX3hxX-44 | 6 X3hx-44 6 x3bx-44 | 64x35x-46 
Sat \ Reversed frames... 52X38 X-42 5EX3 x-44 BEXS84X-44 | 5X 84X-44 | 6 x3bx-44 6 x3) x-46 
| 294 | : | 
Depth of framing .| 8 8 8 | 8} 9 9} 
| | | | | 
| Bulb angle frames. .| 9 x3)x-46 | 93X33) -42 9 x 3} X48 | 10,.x 3} x -48 10 x 3h x -52 103 x 33 x 54 
| ! | | | 
= — —| — = =] | sae iad = 
Frames...  OYXS¥XAE | 5EXBEX 42 6 x35x-42 6 x8)x-46 6 x3)x-48 6} x 3} x 48 
| | 
| Reversed frames... 52X83 X44 5} X 84X42 bb X Bh X42 5b X 84 X46 6 x3) x-48 6 x3)x-48 
34 30 
| | Depth of framing . | 8 | 8 8h 8} 9 9} 
| | 
Bulbangle frames... 9 X3}X-50 95X38) -46 95 X BY x +54 10 x3) x-50 105 X 84 X -50 11 x35 x-48 
[een 2 | z sy bea ES Eo es 
Frames... «| Oy X 3X42 6 x3}x-40 6 x3) x-44 6 x3) x-46 64X35X46 | 64X35X-46 
; Reversed frames ..| O4X8$X-42 | 54X8EX-40 | 54X85 X-44 6 x3)x-46 6 x3hx-46 | 63x35 x-46 
| D | | | | 
85 3802 | : ; : 
| Depth of framing .. 8 | 85 &s5 | 9 95 10 
| | 
Bulbangleframes.| 92 X 33 X46 93 x 84 x -50 10 x35x-48 | 105x3}x-48 104 X 84 X -54 11 x34x-52 
| 
: — Seb eee a | 
Frames ., .. «| O9X84X-44 6 x3hx 44 6 x35x-48 | 6 x3h~x-48 64 x 34 X48 64 x 34 xX -48 
= . Reversed frames... 5X32X44 | 5k x 84 X44 5d X 85 X48 6 x35 x-48 6 x3hx-48 63 x 34 x -48 
‘ | 
Depth of framing .| 8 | 8} 84 | 9 9} 10 
| subangietrames..| 92 %X84%°48 | 10.X3hX-48 10 x3hx-54 | 104x34x-50 | 11 x34x-48 | 11 x3}x-56 
| wraahée i ccoal | 2s BEae | 6 x3)x-42 6 x3hx-46 | 65x3}x-46 64 X 34 X-46 7 x3}~x-48 
— fy ee . eX BEX 42 6 x3) x-42 6 x3) x-46 6 x3) x-46 64 X 34 X-46 64 X 84 x -48 
| : Depth of meena, 83 9 | 9 94 10 103 
| 
Fever’ 9% X BY X D4 10 x3) x-50 105 X 34 x -48 104 x 34 x -54 11. x35x-52 114.x 8} x-52 
— — = —— —_— _| San a ame aL! ge . ae a 
| | i 
Frames .. .. od 6 x3} x-44 6 x3) x-44 6 x3)x-48 64 X 34 X48 64 x 34 x -50 7 x3) ~x-50 
Ss | | Reversed frames ..| 54X34 X-44 6 x3) x-44 6 x3}x-48 6 x3)x-48 65 X 34 X +50 64 X 34 x -50 
PeRD 
Depth of framing ..| 83 9 9 94 10 104 
Bulb angle trames. .| 10 x3) x-48 / 10 x3) x -52 103 x 34 x -50 11 x 3h x -48 114 x 34x -48 114 x 34 x +56 
[Frames .. .. | 6 X8¥X-44 | 63X35X-44 63 x35.x-48 64 x 34 x -48 7 x35 x-48 7 x$ix-50 
_ |_| Reversed frames .| 6 x3}x-44 6 x3hx-44 6 x3bx-48 64 X 34 X48 64 X 85 X48 7 x3}x-50 
32) | 
Depth of framing .. § 9} 9} 10 103 | 11 
| : 
Bulbangleframes... 10 33x -52 105 x 84 X +50 11 x3} x-48 11 x35x-56 11} X 3} x -52 12 x3}x-52 
| 2 areal a 
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SIDE FRAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet. Feet. 
24 25 26 
Inches Inches. Inches. 
74 X34 X-48 8 x3}x-48 8 x34x-50 
7 x3bx-48 | 7 x3hx-48 74 x 84 X-50 
114 | 12 124 
12 x3bx-56 | 12 x3hx-66 [12x34 x3} x-58 


74 Xx 34 X-50 


7 x35x-50 74 X34 X-52 


114 12 124 
12 x3hx-62 |12x3hx3hx-56 12x4 x4 x-52 


| | 
8 X3hX-50 | 8 xX3Bhx-52 | 8hx3bx-52 
7 x3hx-50 | 8 x3hx-52 8 X8hx-52 
12 | 124 13 


12x4 x4 x-60 


D | FRAME TYPE OF 
SPACING. FRAMING. Feet. Feet. Feet, 
21 22 23 
Feet. Inches, | Inches, | Inches. Inches. 
| Frames 64 X 35 X46 7 x3)x-48 7 x3)x-48 
| Reversed frames .. 64 x 3} X46 64 x 34 x -48 Theses 3} x -48 
83 29 
| Depth of framing .. 10 104 | 11 
| Bub angio ot ames) 11 X34xX-52 | 114x3hx-52 | 12 x3}x-50 | 
| | | 
| | Frames 64 xX BEX +50 (ine. 3} x -50 t (ess 3} x -50 
| Reversed frames .. 64 x 34 x-50 6} x 34 X +50 | Tees 3} x -50 
84 | 30 | | 
| Depth of framing ..| 10 105 11 
| | Berm anelecrrames| 114X34X-48 | 114X84X-56 12 x3)x-54 
——| - ma ae 
| | Frames 7 x3) x-48 7 x35x-48 | 74 X34 X-48 
| Reversed frames .. 63 X 3b X48 7 x3) x-48 7 x3}x-48 
35 30} : 
Depth of framing .. 105 11 114 
Fe | 
Balchannel frames| 114X8hX-52 | 12 x8hx-50 | 12 x3}x-56 
= | 
| Frames . 7 x8bx-50 | 7 x3kx-50 
| | 
Reversed frames .. 64 Xx 3h x +50 7 x 3} x -50 
36 31 
Depth of traming .. 105 | 11 
| Bul Ai) 
“ po 1 14 x 34 X56 | 12 x 3} x 54 
aaemeiell | — | = soneter 
Frames se 7 x35x-48 74 X 35 X-50 8 x34x-50 
| | 
| Reversed frames a 7 x35x-48 | 7 x3}x-50 7 x3hx-50 
37 314 | 
Depth of framing .. 11 114 12 
| BoM nasnel frames! 12 X34X-50 | 12 12x 3} x3} x-52. 
Frames 7k X35. X-52 8 x3hx-54 
Reversed frames .. 7 x 3} x -52 74 x 33 x 5A 
38 | 32 
Depth of framing ..| 11 12 
Stee 12 XS X58 12x 3} x3) x-60 
Parad 8 xX3kx-52 8 x3hx-52 8 X3hx-54 
Reversed frames .. Y hale 3} x -52 73 x 3} xX +52 8 X 33 x54 
39 32) 
Depth of traming ..| 114 12 124 
Bal nannel frames 12 X3}X-66 |12X3}x3}x-56/12x4 x4 x-56 


8 X3BhX-50 | 8 X3hX-50 9 x4 x-52 
7hxX35X-50 | 8 X3hx-50 | 8 X85X-52 
| | 
124 13 134 


12x 34x3}x-58/12x4 x4 x-56)13x4 x4 X-D2 
| 


9 x4 x-50 
8 x3hx-50 


9 x4 x-54 


8 x384x-54 


124 134 134 
12x4 x4 x-52/12x4 x4 X-62/13x4 x4 X-56 
8 x3yXx-54 | 9 X4 x54 | 9 X4 x-54 


8 x3hx-b4 | 


125 13} 14 
12x4 x4 x-56/13x4 x4 X-56)14xX4 X4 X50 
| 
9 x4 x-50 9 x4 x-52 9 x4 x-50 
8 x34x-50 8} X 34 X52 9 x4 x-50 


134 


w 
_ 


144 


12x4 x4 x-62/13x4 x4 x-60)14X4 X4 X-56 
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SIDE FRAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation.) 


DEPTH (qd) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME | TYPE OF | FRAMING IN | 
SPACING. | FRAMING. PEAKS, ag | Feet. ech, | Feet, Feet. 
8 10 12 | 13 | 14 
| | | 
; ; 
Feet. Ine Inc I Inches neh Inche 
| 
Frames GyXBEXBB | 6yXByXx42 | 62x 3) X44 GhxX8hX-46 | 6hXBhx-44 | 6hxBhXx46 
| | 
| Reversed frames .. 3 x3 x-38 5 x3 x-42 5 x3 x-44 5 x3 x-46 | 5 x3}x-44 | 5 x3)}x-46 
40 33 | 
- > | 21 1 
Depth of framing .. ‘ 83 8y 8} 8} 8&5 
| 
| Bulbangleframes..| 8 X32 X-46 | 95% 3) X 44 93 X35 xX 48 92X3>X-52 | 10 x3) x-46 | 10 x3} x-50 
| ee = ao - - < [= 24 Seo ‘ 
ene 64 xX 84x +42 GEXBEX-44 | 64X8EX-46 64 xX83x48 | 64x3kx-46 64 X 84 x +44 
| | 
| | Reversed frames .. 33 x3 x-42 5 x3 x-44 5 x3 x-46 5 x3 x-48 | Ee? 3} x46 | 54 x 34 xX +44 
41 | 333 | | | | ” 
| | Depth of framing ..| 7 8} | st 8} 85 | 9 
Bulbangleframes.. S8$X3$X44 | 9FX3EX48 9% X 3} X +52 10 x3} x-46 10 x3}x-50 | 10 x3}x-52 
| | Frames 7 x3bx-42 7 X34-%-42 7 x3bx-44 7 <31x-46 7 x3bx-48 7 x3bx-46 
| | Reversed frames ..| 934X383 X42 | 44x8$x-42 | 4)x8}X-44 43-X34X-46 44 x 34 x -48 5 x3hx-46 
42 | 34 
| Depth of framing .. 74 8h 8} 84 8} 9 
| Bulbangleframes,.| 9 X34X-44 93 X84 Xx +52 10 x3}x-46 | 10 x3}x-50 | 10 x3hx-54 104 x 34 x +48 
! 
| — a ee = = 7 a 
lo ie | 8 X8hXx-42 8 x3}x-42 8 x3hx-44 8 x3}x-46 | 8 xX35x-48 8 x34x-46 
; | Reversed frames .. 3 x3 x-42 4 x3}x-42 | 4 x3hx-44 4 x3)x-46 4 x38hx-48 | 4$x3}x-46 
| 844 | 
ae ae 8 9 | 9 9 9 | 94 
Depth of framing .. ‘ | ‘ ‘ . J9 
Bulb angle frames... 9 x3) -46 10 x3} x-48 10 x3}x-52 10 x3)x-56 104 x 33 x -50 103 x 34 X54. 
| | } 
Pa | ihe | 
| | Frames .| 8 X8%x-44 8 X84x-44 8 x3hx-46 8 x33x-48 | 8 x3kx-48 8 x34x-46 
| | | 
| Reversed frames .. 3 x3 x-44 | 4x3ix-44 | 4 x3} x -46 4 x31 x-48 | 43 x 34 X-48 5 x3) x-46 
44 35 | | | : 
| Depth of framing ..| 5 | 9 9 9 | 95 10 
| fh | areal 
Bulbangleframes... 9 X33 X-48 10}X3}X-46 | 102X3}Xx-48 10}X3$x+50 | 11 x35x-48 | 11 x8hx-52 
| | = “ = | 
Rowe bl aad xXB4x-44 | 8 XBEX-44 8 x3kx-46 | 8 x3}x-48 8 xX3h-x-48 8 x3hx-46 
| | 
| Hevarsedifeames | SMX SUXr44 |) 4h503d iad. 44 X31X -46 43X33X48 | 5 x35x-48 5} x 84 X46 
45 354 
| Depth of framing ..| 8b 93 9} 9} 10 105 
Sai ndeta seabaies| 94x 34 x -48 10} x33} -50 10} x 33x -54 103} x 34x -56 11 x3)x-56 114 x 3} x-48 
=. : | Oe eats estes | bs 
Frames 8 xBbx-42 | 8 xX8hx-44 8 x3hx-46 8 x84x-48 | 8 xX38hX-46 8 x3kx 
Reversed frames .. 4 x3 x-42 5 x3}x-44 5 x3}x-46 | aoex 3ix-48 5b x 3 X-46 | 5kx 34x- 
46 36 : ’ 
Depth of framing .. 9 10 10 10, 104 105 
Bulb angle frames.. 93 x 34 X50 11 x3}x-48 11 x3}x-50 11 x33x-52 114 x 34 x +48 114 x 33 x 
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SIDE FRAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


Feet. 
20 
Inches, 
74 x 34 xX -52 
7 x34x-52 
11 


| 12 x8}x-56 


8 x34x-54 
7 x35 x-54 
113 
12 x 3} x 3} x -52 


8 xX3hx-54 
TS x 35 x -54 
12 
12 x 35 x 3) x -58 


8 x3hx-52 
124 


| 
x-52|/12x4 x4 x-52 


12x4 x4 x-58 


84 x 34 X54 


8 x34x-54 


FRAME | TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
| Rana ——- - 
| | SPACING. FRAMING. Fest! | Feet. Feet. Feet, Feet. 
| 15 | 16 17 18 19 
ny ~ Bt Se ee 
Feet. Inches, | | Inches. Inches, Inches, Inches. Inches. 
Leen 64 x34 X46 64 x 34 x +46 64 x 34 x +46 64 X 34 X-50 7 x3hx-52 
| 
| | Reversed frames .. 5k X34 X-46 6 x3) x-46 64 x 34 x -46 64 x 3h xX -bO 7 x3}x-52 
40 35 | : | 
Depth of framing .. 1] 95 10 10 105 
| Bulb angle frames... 104 X35 X-48 104 x 34 x -54 11 x3} x -52 | 114x335 x-48 114 x 34 x -58 
ieee linia U Desens oa ro (ae : ee 
| 
} Frames 64 x 3 XAG 64 x 35 X46 64 x 34 x +50 Pex 3h x -48 j (es 3h x +54 
| Reversed frames .. 6 x 3} x 46 63 x 3h x “46 64 x 34 x “DO 64 x 34 x “48 r x 3h x +54 
41 334 | | 
| Depth of framing ..| 93 10 10 105 105 
| 
| sutbangie frames,.| 104X34X-54 | 11 x3hx-52 | 114x35x-48 | 114 x 34 x -52 12 x3) x-54 
| 8 | a ae hy i = eu} i dh Paar 2 
Frames | 7 x3hx-48 7 x3)x-48 7 x3)x-48 7 x3) x-52 74 x 84 x -52 
Reversed frames .. 54 x 3 X +48 Geax 3} x -48 63 x 34 x-48 7 x3bx-52 These 3} x +52 
42 34 : ‘ ; 
Depth of,framing .. 95 10 105 105 11 
Bulbangleor | 44x34x-48 | 11 x3hx-56 | 11}x3hx-52 | 11$x34x-58 | 12 x3}x-58 
a ee — — 
| Frames 8 X3kXx-46 8 x3hx-46 8 x3hx-50 8 x3hx-54 8 x3hx-52 
Reversed frames ..| 5 X34X-46 5k X 34 X46 DEX35x-50 | 6 X35x-54 | 7 x3hx-52 
43 34) ? 
| Depth of framing .. 10 103 105 | 104 
| 
| | Bale anetertrames| 11 X34X-52 | 114xX34x-48 | 114X34X-56 | 12 x34x-54 
FE ae poses, [4 ieee! = 
Frames | 8 X384X-50 8 X3hx-48 8 x3hx-50 8 x3hx-54 
| 
Reversed frames ..| 5 X 3} x -50 5k x 34 x-48 6 x3kx-50 | 64x3)x-54 7 x34x-54 
44 35 | : : 
Depth of framing ..| 10 105 ll 11 11s 
| PT nase! frame 114 x 34 x -48 115 X3hx-52 | 12 x3kx-54 | 12 x3}x-62 [12x34x3) 
| 
| | 
: } | 
viavies 8 xX3kx-50 8 x34hx-50 & x3hx-50 8 x34x-54 8 x3kx-54 
Deveats fame) OR Oe OU 6 x3i x-50 64 x 34 x -50 7 x3hx-54 74 Xx 34 x 54 
45 35} , 
| Depth of framing ..| 105 11 115 lls 12 
Bulbangleor | yikx3hx-56 | 12 x3kx-54 | 12 x3bx-62 |12x34x34x-52) 123} x3) x-58 
Frames 8 x3hx-52 8 X3X-52 8 xX34x-52 8 X3hx-52 8 x8}%-52 
nevidirass | 6 < oe X-b2 64 x 34 x -52 7 x3hx-52 74 xX 34 Xx -52 8 x34x-52 
.| 46 36 | ; : 
Depth of framing ... 103 11 113 12 125 


Bulb angle or 
channel frames 


12 x3} x-50 


4.22 


x3) x-58 12 x3) x-66 


12x34 x3) x-56 


12x4 x4 x-52 


13 
1I3xX4 X4 X-50 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE a 


(Concluded. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE EOTTOMS, TO LOWEST DECK AT SIDE, 


Feet. Feet. 
24 25 
Inches. Inches, 
9 x4 x-54 | 9 x4 x-54 
8 X3hx-54 | 84 x 35 X-54 
134 | 14 


| 


Inches. 
9 x4 x-52 
9 x4 x-52 
145 


Channel frames .. 12 X 3} x 33 x -52| 12x35 x35 x -58/12x4 X4 x-58/13xX4 X4 X54) 4X4 X4 X-50) 14 X4 X4 K-58 


Depth of framing 
| 


Channel frames 


18X4 X4 X58|14x4 x4 xX-54 


14X4 X4 X-62 


D FRAME TYPE OF 
SPACING. FRAMING, Feet Feet. West | 
| 21 22 23 
=) ee ns | = a ah [ie = . a 
Feet. Inches. | Inches. Inches. Tuches, 
| | 
Frames 8 X34x-54 | 8&8 X38aX-d4 83 X 34 X +52 
| | 
| Reversed frames .., 7 x34 x-54 73 x 34.x-54 8 X3hx-52 | 
= = 2 | 
40 33 ‘ | 
Depth of framing ..| lls 12 13 
Framed 8 X34x-52 8 X34x-54 9 x4 x-52 
| 
Reversed frames .. Tk X 8% x +52 8 xX 34 Xd4 | 8 X 3 X52 
41 B3y | 
| Depth of framing ..| 12 124 134 
} | | 
| Channelframes .. 12x35 x3) x -56 12x4 x4 x56 13X4 xX4 X-52 
| Frames .| 8 x 34 x 52 8h x 34 xX -52 9 x4 x-54 
| 
| 
| Réversed frames ..| 8 x 34 X52 8 xX 35 X +52 8 xX 3s X D4 
42 dd 1 ol 
Depth of framing .. 125 13 135 
Channel frames ..|12X4 X4 X-52/12xX4 x4 x-58/13x4 x4 X-56) 
Jo 
| Frames 84 x 34 x +52 9 x4 x-52 9 x4 x-54 | 
Beversedtrames |. S OCR OeDS 8 x3hx-h2 84 x 84 xX 54 
43 843 | - | 
Depth of framing .. 13 | 135 14 
| Channel frames .,| 12X4 X4 X-58)/13X4 X4 X-52/14X4 X4 X-52 
Ae | 7 ~ ED ee 
Frames : 84 X34 x -54 9 x4 x-54 9 x4 x-56 
| 
ern heey Py eee Sora eer 
Reversed frames... 8% X3y X*d4 8 X3yxX-d4 Bo X Bg X D6 
44 35 . : | 
| Depth of framing... 13 135 | 14 
| | 
Channel frames ..| 13 x4 4. x50 13 x4 x4 x 56 14 be: | x4 x +b4 | 
c ae 
| Frames 9 x4 x-52 9 x4 x-54 9 x4 x-52 | 
Reversed frames .. 8 X35 x-52 84 X 34 xX “54 9 x4 x-52 
Qnl 
45 855 | ai 1 
| Depth of framing .. 135 14 145 
| channel frames ... LBX4 X4 X°52/14X4 X4 X-52)/14X4 X4 X-58 | 
| | | 
| | 
Frames 4 9 x4 x-56 9 x4 x-56 9 x4 x-54 
Reversed frames | 8 X 3} x +56 84 x 34 X-56 9 x4 x-54 
46 36 | 7 
zi 135 14 143 


14xX4 X4 X50 


| 9 x4 x-50 
9 x4 x-50 
144 


l14xK4 X4 X-56 


9 x4 x-52 
9 x4 x-52 
14 


14X4 X4 X+52 


9 x4 x-54 
9 x4 x-54 
144 


14X4 X4 X-60 


9 x4 x-56 
9 x4 x-56 


15x4 x4 x-54 


9 x4 x-58 
9 x4 x-58 
144 
15x4 x4 x-56 


9 x4 x-60 
9 x4 x-60 


15x4 x4 x-60 


9 x4 x-64 
9 x4 x-64 


15x4 x4 x-64 


9 x4 x-52 | 9 x4 x-56 
9 x4 x-52 9 x4 x-56 
144 143 
4X4 X4 X-58'15X4 x4 x-64 
9 x4 x-54 9 x4 x-58 
9 x4 x-54 9 x4 x-58 
144 144 
15x4 x4 x-52)15x4 x4 x-56 
9 x4 x-56 9 x4 x-62 
9 x4 x-56 9 x4 x-62 
144 144 


15x4 x4 x 54 | 


15x4 x4 x-62 


9x 4x -58 
9 x4 x-58 
143 
15x4 x4 x-56 


9 x4 x-64 
9 x4 x-64 
144 
15x4 x4 x-64 


ee TR 
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PANTING ARRANGEMENTS. 5 
TABLE 


WEB FRAMES and STRINGERS. (See Continuation.) 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


DEPTH 
D ane Sees ITA : = : ane Rei _ 
Feet, Feet, Feet Feet | Feet, Feet, Feet, Feet, Feet, Feet, 
i 15 16 LG 18 | 19 20 21 22 23 24 

Feet. Inches, Tnehes. Inches, Inches. | Inches, Inches, Inches, Inches, Inches, Inches, 
| | 

20 14-30 | 14X-82 14 X-34 14X36 | 15X-36 

22 14X-34 | 14-36 15 X +36 16 X-36 16 X-38 17 X-38 18 X +38 

= ae fe8s | 

24 15X36 | 16X-:36 16 X-38 17 X°38 18X38 | 18x-40 19 X-40 20 X40 21-42 22 X «44 

| | | 
— = -_— | — —$—____— | 

26 16 X+38 17 X38 18 X +38 18 X-40 19 X +40 20 X40 20X42 | 21X-42 22X44 | 24X44 

23 18 X+38 18 X40 | 19X40 | 20X-40 20 X42 21X42 22 X-42 28X42 | 24x-44 25 X46 

30 19X40 | 20-40 20 X +42 21X+42 22 X +42 22 X44 23X-44 | 24X-44 25 X46 26 X+48 
| = 4 = 

32 20-42 | 21X42 | 22x-42 22X-44 | 2BX 44 23 X44 24 X 46 25 X46 26 X48 27 X48 
| | tl 

34 21X42 | 22x42 23 X44 23X46 | 24X44 | 24X-46 25 X46 26 X48 27 X48 28 X-48 

36 22X44 | 23X44 24 X-44 2X46 | 26X46 26 X46 27 X +48 28 X48 29X48 | 30x50 
bah - : ieee Gree ; ma 

88 24 X-46 26 X +46 26 X46 27 X-48 28 X-48 28 X48 29 X +50 30 X +50 BL Xx +50 32 X +50 
| 
| _ —a _ —_— 
| 

40 27 X-48 28 X-48 28 X +48 29X48 | 30-50 31 X-50 32 X +50 33 X +50 34 X +50 35 X +52 
| 
| Ps en ae Ae oee 

42 29 X-50 30 * +50 31-50 32 X-50 32 X +52 33 X +52 34 X 52 35 X “52 36 X +52 $7 X52 

| 
44 31X50 | 82X50 33 X +50 34X50 | 84X52 35x-52 | 86X-52 37 X-52 87X-54 | 88X-54 
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PANTING ARRANGEMENTS. 


WEB FRAMES and STRINGERS. 


TABLE 5 
(Concluded. } 


| pepra (d) AT COLLISION BULKHEAD FROM | | 
| TOP A — AT CENTRE IN WAY OF fue SPACE ANGLES. NOE 
| SINGLE BOTTOMS, AND FROM TOP OF MARGIN FACE ANGLES. j 3 
DEPTH | PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP Thinknaes ‘= 7 a = Z 
D OF BEAMS AT SIDE OF LOWEST DECK. of Stringer Dimensions. Rivets. 
yey S: en! $0 RE eee COM aia : — 
Feet, Feet, Feet, Double on Web eo are | Number in | Number in 
25 26 o7 ig gla Web Frames, | Tensth. | Breadth. Thickness. | “grofuan® | Straps and 
| Face Angles. Face Angles 
—— —— -— \ oe —o — — 
Feet, Inches, | Inches, Inches, Inches, Inches. Inches, Inches. | Inches, | Inches, 
20 30 3 x3 x30 | 5 x3 x-48 42 | 6 | AG 10 
22 | +30 3 x3 x34 | 5 x3 x-52 Pa eae 48 
| | | 
| | 
24 | 24X44 “B2 35x3 x-36 5 xX34x-54 ” ; 50 
aes = a anes re ede = = ee 
| 
26 25 X46 26 X-48 28 X48 34. 35x3 x40 6 x3hx-56 ies “52 
ane a : ree | Saas i Aad (Wk Sena YMRS. | Ta 
| | 
28 26 X-48 28 X48 29 x +50 “34 33 x35 x -42 64 X 34 X +60 48 | 7 | °54 lee 
oo fe — —— — — ee —r an — 
30 28X-48 | 29X50 30 X +50 36 3hx3hx-46 | 7 x3hx-62 F Pp 56 F 
32 29 X +50 30 X -50 31-50 “38 33 x 3} x-50 7 x34x-66 - * “D8 8 
34 30X-50 | 31X-50 32 X-50 40 4 x3}x-50 ~ ‘ 55 ; 
| | Eee eS : _ | es pam | ais 
36 31X50 | 33x50 | 34x52 | +40 4 x3hx-54 bd 8 | -60 9 
| cx a | | | 
| | | 
38 34 X +52 35X52 | 36X52 42 | 4 x3hx-58 | x é “62 
| | 
a eae 5 eases es) ee 
40 36 X52 38 X52 39 X54 “44 44 X3hX+58 | aay ieee “G4 
| 
| i 
42 B8X-54 | 40X54 42X-54 | +46 | 44x34x-62 | * 10 66 
= —+ - | |_ | =~ Se ee 
44 40 X +54 42X54 | “48 5 x34x-62 — : st at 
46 42 X-54 48 5} X34 X-62 60 12 68 14 
48 “50 6 x3}x-64 | - - “70 ‘i 
ea | — 7 L = 
50 +52 6 xX 34 X-70 ” ” ” ” 
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i Por ee ee a ae 
| ’ TABLE 6 


iI DOUBLE BOTTOMS. (See Continuation. ) 


| FLOOR PLATES, Ey | 
CENTRE GIRDER. | MARGIN PLATE. SIDE GIRDERS | INNER BOTTOM PLATING. 
First | j AND BRACKETS. a | 
} naga | ua re wt antici “Pattee Tricknem | on eS a, - 
ii) naee Lene: =e he: jim Holds) “im Holds | FF 7 | Thtokness. tm Holds, | - | nt, 
I ae genio hen = Botler | mnt | “Sg Mla Boller | sis | senate aie PP REN Hult -F Engine laetwatng 
il Psat eer amuse. | MM | oom. | | oom | | oom | a | | teneth | gat, |tenmen | A | aim | mae 
| | Vessels. | vessels, | Boom. | Room, | ain oe Amids. ~ | Amias. . | Strake. 
radian | shakes: Inches. Tathen, ‘Tnohes aun | oe | Inches, | Inches. | Inches, Sethe! | Inches, | Inches. | Inches, Inches. | Inches, | Inches. | Inchon 
| I 2100 | 29 36 80 | 46 | “30 ; 40 | -28 | “88 33 E 39 32 | ‘= 28 28 82 od . 
il 2600 go |_| -38 | -82 | -48 | -82 | 42 | -28 | -88 87 | 40 | -34 | -80 | -80 | -28 |--34 | -46 | 
Hi eas eae h Se i eee ee ee |_ - —- : nae en fi a 
Hl 3150 } 81 | 29 | -40 | -84 | -5O | -34 | 14 | 30 | 40 | 40 |. 41 | -84 | -82 | -80 | -30 | -g4 | -4¢ ) 
~ g800~—S—«|sog2 | 80 | 40 34 | “0 | 36 | 46 | -80 | -40 | 44 | 42 | 36 “32 | 82 30 | 36 | 46 | 
—4500~—Ss«dLss8s'|s8 | oe 36 | so | 0 “46 | +82 42 | 47 | 43 | 38 34 | -82 | -30 “ga | -48 
5250 | 34 | 32 | a | me 1 ei 38 | 43 | -32 | -49 | 50 | 44 | -88 | -34 | -a4 | -32 | «88 | 48 
6050 | 85 | 88 | 44 | 36 | “54 10 | 50 | +8 4 | so | 45 | -40 | -34 34 | -32 | -40. 50. 
= Sah eet SANS | sea ee ee a y So 2k eee eS 5 poe ae: ee ees 
6800 | g¢ | a4 | -46 | -39 56-40 50 | +84 | 44 | 54 | 46 | -42 | -3¢ | 86 | 34 | a9 52 
7550 37 | 85 | 46 | -88 | 56 | +42 | 59 4 | ae | oe | az | 49 | 36 | -86 | -84 | -42 | 58 
8350 ss | 3¢ | 4s | sg | -58 | -42 | -52 | -36 a6 53 | 47 | -44 | 38 | 88 | -34 “dag 2 a 
9150 39 | 87 | -48 | 40 | 58 | eel A 36. | -46 | 6o | 48 | -46 | -38 | 40 | 84 | 46 baba 
40000 =~] 40 | 88 50 | -40 | -co | -46 56 | 36 | 46 ez | 49 | as | -40 | -40 “36 | 48 | ba 
10900 | at | 389. 50 | 40 | 60 | -48 | -38 | 38 | -48 6s | 49 | -48 | -40 40 | 86 | -48 | -56 
41800 a2 | 40 | 52 | 49 60 | 50 | -58 | ‘sg | 48 66 | 50 | -50 | -40 | -42_ 36 | 50 | 56 
eek dae | pit aa | 160.1 0 | seta bee ne. | Bio] 60. aa | de esol ceo ne 
18750 | 44 | 42 | -54 | -44 | -co | -52 | -58 | 40 | 50 | zo | 52 | -50 42 | 42 | 38 | 50 | -56 
 yam01 | 45 | 48 | 56 | -46 | -02 | 54 | -6o | -42 | 52 | 72. “sa | 52 | 44 | 44 | -40 | 52 | +58 
15900 | 46 | 4 38 | 16 64 4 | -60 42 | 52 m | sa | +52 7 44 | -40 | -52 | +58 
i 17000 | 47 | 45 | -60 | -48 | -64 | -56 | 60 | -44 | 54 76 EE 54 | -46 | -46 | -42 | 54 | +60 
18200 | 48 | 46 | ez | -48 | 66 | -56 | -60 | -a4 | 54 | 78 | 56 | 56 “6 | ae | a2 | ee 62 
SE00 | 49 | 47 | -64 | 50 | 68 | 58. | 62 | -46 | -54 | 80 | 57 | -58 | -48 | -50 | -44 | -58 | -62 
_ 20900 50 | 48 | 64 | 50 | -68 | 60 | -64 | 46 | 54 | 82 58 {58 | 50 | -50.] 46 | -58 | -62 
22400 | 51 | 49 | -66 | +52 | -70 62 | 66 | -48 | 56 | 84 | 60 | -60 | -52 | -52 | -48 | co | -64 
24000 | 92 50 | -68 | 54 “72 | 64 | -68 | ss | 56 | 86 | 62 } 62 | -52 | 5a | 4s | 62 | -66 
25700 | 53 | 51 | 68 | -54 | -72 | -66 | -70 | 50 | 56 | 8a | 64 | cs | -54 | 54 | -50. 64 | -66 
27500 | | se | -z0 | 56 | za | 68 | -72 | 50 | 56 | 90 | 65 | 6c | 56 | -o6 | -52 | 64 | co 
29400 saul “ 58 | 72 | 38 | 76 “68 J 72 50 6 92 67 “68 i 58 56 52 i 66 | -68 
31400 | | 54 | -74 | -60 | ‘78 | -70 | 74 52 | 56 o4 | 69 70 | -60 | 58 | 54 | 66 70 
33600 55 | -76 | -62 | -80 | 70 | -74 | +52 | 56 9 | 70 | -70 | 60 | 58 | 54 | 66 | -70 


187 
TABLE 6 
DOUBLE BOTTOMS. (Concluded. ) 


DIMENSIONS OF ANGLE BARS. 


FIRST ri ues a " erst ee - 
LONGITUDINAL | } 
NUMERAL. Angles Connecting Centre Angles Connecting Centre | Frames and Reversed | 
Girder to Flat Plate Keel. Girder to Inner Bottom. Angles Connecting | Frames on Floors, Vertical Angles 
ead B on | heen ee es: Margin Plate to ne tea Connecting Floors and 
Half Length Thick- | Half Length Thick- | Shell Plating. Centre Girder and Side Girders, 
A Tniaanipee noe = aeialice gregh | Margin Plate. 
— Inches. Inches. pee Inches. ae ‘asta iy ae Inches. 
2100 oxo: * 08 «1 “6 } 8 Ri x ae ees a: x B.x ee xX 8 ee 2} x 2h x -28 
2600 3x3 x38 | 38 | 3 x3 x | 34 | 8 x8 x34 3x3 x28 | 2x 2h x -28 
i gin0sid|( 8 XB XO | 40 | 8 x8 x 86 7 36 | 8 x3 x38 3x3 x80 | 2hx2hx 28 
3800 ‘ahxahx-40 | 40 | 3 x3 x38 | 38 | 3 x8 x-38 | 83 x8 x-30 | 2)x2hx 30 
4500 3h x 3h x 42-40 3x3 x40 | 40 | 3 x8 x-40 3x3 x32 | 2x 2hx 30 
52500 Bh BEX 4h | 42 | 8 xB x40 | 40 | 3 xB x-40 3x3 x32 | 2x2) x -30 
6050) Bh xX BEX 4B | 44 | 8 XB KMD | 40) 8 XB X42 | 3X8 x-BA | Dx Ohx 99 
~gg00—Stsé‘((«Sté«KR SX BRx-aBe | 4G | 8 xs xae | 40 | 8B xB x42 | 3 xB x36 | Ox hx 92 
7550 a 3h x 3} x -50 | 48 ; 3 x 3 x 44 49 | 34 x 3h x ‘44 | 3h x 34 x a gh x 2k x 32 
“8350 34 x 34 x -52 | +48 3 x3 x -44 cagcy 3h x 3h x -44 33 x 3} x 36 ip 3 x3 x 34 
9150 4x4 x2 [ue | 3 x3 x45 | 44 | Bhxabx ae | Bhxohx ae | 3 x3 x34 
10000 =Sftié«‘((;sC‘A x4# x BH] 50 | 68 x8 x48 | 46 | «| 8h x 8h x -48 hx ahx-38 | 3 x3 x34 
~— yo900tsté‘“‘(<wi*«d xX | | 8 XB x BO | 4s | BEX BEX 4B | BhXB}XK-40 | 3 .x3 x36 
11800 “4x4 x66 | 52 | 8)x9hx-6o | 48 | 9} x 9) x -60 | BhxBhx-42 | 3 x8 x36 
42750 4x4 x56 | 52 | 3}xahx-5o | 48 | 3hx9}x-50 | 3}xohx-42 | 3 x3 x -38 
1s750tsié«‘(|;C‘i x BB | ok | BEX BEX G2 | 48 | BhxBEX 52 | BhxBbx-42 | 3 x3 x38 
14850 x x4 x -60 | -56 | 8) x 8} x -54 150 35 x 3h x -54 | 3} x 33 x 44 7 3 x3 x -40 
45900 «=| «OB xB x62 «| 56 | «8h x Bhx BA | 50 | Bkxohx-5a | 3} x 3} x 46 "al 3x3 x -40 
17000] XK XH | 8 | BX BEX BB | 52 | Bh Xx Bh x -56 | hx ahx48 | 8 x3 x42 
18200 || «5 X58 x66 | co | Bhx8hx-6e | 02 | 9hx9hx-56 | BhxOhx-48 | 3 x3 x -42 
19500 5 x 5 x -68 “62 33 x 3} x -58 i: “D4. bi 3h x 3h x 58 . 3h x 3h x 50 | 3 x 3.x AA ; 
7 20900 : 6 x5 x 70 64 34 x 34 X -60 56 3h x 84 x 60 3h x 3h x 50. exe -e AG 
Pon | OR eM Roe ae ee 8h x 3h x62 | 56 | 8h x Bh x 62 3h x 3h x 52 a xo KoA 
240002 «| BX BOX 7D “64 3h x 3h Ts Se 34 x 3h x 64 ah x 3} x 52. 38 x3 x -46 
95700 «| «8 x5 x72 | 4 | BhxBhXx-66 | Go | BhxBhx-co | ShxBkx 84 | 3 xB x48 
7 27500 | GP Nese Beste | 66 | 4 x 4 X -68 | +62 4 xX4 X +68 ’ 4 x4 x -54 | 3 x3 xX -48 
29400 | 5 X¥5 X 76 ; | 68 | 4 x 4 x ‘70 64 | 4 X4 X-70 haere 4 x 54 : | 3 x8 x48 
; a De sts ‘70 2 4 X4 X -72 ; “64 t lg ae: Sia ge - 4x4x-56 | 3 x 3 x -50 
: 33600 ; Bb KS 80 | “72 4 X4 X -74 66 4 X4 x “Th 4 x4 x -56 3 x3 x -50 S 


In the boiler room the thicknesses of angle bars not covered by cement are to be increased by ‘10 inch beyond those given in the Table. 
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BRACKET FLOORS in DOUBLE BOTTOMS. 
FULL SCANTLING VESSELS. 


TABLE 7 


| UNSUPPORTED SPAN. 


DEPTH. | 
D big. Feet leak —T =" “| 7 Feet 
5 6 7 | 8 
Feet | A Inches. | Inches. Inches. 
16 | 2 5k X38 xX -B4 | 6 x3 x -38 64 x8 xX -40 
18 2 | 6x8 x-34- Mm os 2 ee ae ee 
20 bo 64 X83 xX 34 Ok xs x44 | TheB x-B8. 
22 |Y | 64x 8h x °8 7 x3hx-42 Thx 8h x44 
24 |, | oe x 84 X -84 Ct ts tr ee ee 
26 ByX Bk x40 | GhxBhX-44 | Thx Bh x46 | 8h x Bh x -46 
28 | | 6 xahx-ao | 7 xShx-a2 | 8 xBbx-44 | 9 x3hx-44 
30 | 64 x 34 X +38 74 X 34 X -40 84 X 3h X 44 9 x 3b x *52 
j 32 a «6X BEX 42 we “7h x Bh x 44 | 84 X 34 X -50 9k xX 3h X 52 
34 8 7 x 3h x -40 8 x 8h x -42 9 x3hx48 =|) o10 «x 3h x -52 
36 = | 1 X 8h x 44 8 x Bh x -50 9 x8kx-54 =| 10 x 3h x -58 
38 B | 7hx3hx-42 =| 8h X BEX -48 98x 34x52 | 10hx3RXx-56 
40 ‘ 7x Bhx-46 | 9 x Bk x 46 10 x3hx-50 | WW xahx 56 
42 | | 8 x 3h x -46 9 x 3b x -52 104 x 34 X -48 114 x 34 x +54 
ed 8 x 3h x -50 ok x BAX “52 10k xX Bh xX 54 12 x 3h x -54 
46 L | 8hx 8h x50, 98x 3kx-56 | WW x3hx-56 =| 12 x 3h x -60 


COMPLETE SUPERSTRUCTURE VESSELS. 


DEPTH. UNSUPPORTED SPAN, 
D : ~ Feet | ‘? ee ree vai. oh 
| 5 | 6 7 8 
Feet. | A Inches, | Inches. Inches. Inches, 
16 * 5x3 x36 | 6x3 x-36 Bhx3 x34 | 6 x3 x-40 
18 | 4 BX 3 XBL | 6x3 xX -36_ ek eae Fis 
0 8 | 6 x3 x34 _ 6 x3 x -40 | Gh XB X 4d 
22 7 6 x 34 x -38 34 64 X 34 X -B8 7 x 3h x -42 
24 | | 6k xX 3h x36 Xx Bh xX 64 X 8h xX -44 7h x Bh x -42 
DB. a 3k x 84 x 6 x8hx 40 | 7 x Bhx -44 8 x 3) x -46 
ie ite. in tee BhX Sh x B84 | OEX BEX 3B | | TEX BEX 4D 8 x3hx48 
80 | “bk X 84 X +40, 6h x3hx-44 | BX 8h x -40 — BkxBhx4g 
eG 6 xayx-a0 | 7 x8bx42 | 8 xBhx 46 8 Xx BE x 48 
: 34 | B | GE xX BEX BB 7k X By Xx -40_ 8b X By x 44 | Os X By X 44 
36 | @ | 6 X BX -42 __ Th X Bh xX 44 84 X Bk X 50 | ok x BEX -52 
gece ~ | 7 X 8h x -40 8 x3hx-42 9 x 3h x -46 10 x 35 x -50 
i sal Bi 7 xsbxaa | 8 xX 8exX 4G | 8 x BEX Be | 10 x BEX BB 
i 42 ! ie Tee Bk X 42° eb x 85 x -50 OX BEX 50 | 10k x 84 X -56 
44 ea! aed 7h X Bh X -46 8} xX 34 x -50 | 10 x 3h x -50 | 11 x 3h x -56 
Shin. y | 8 x3hx-46 | 9 x3hx-50. | 10h x 34x50 =| 11bx3kx-56 


The Frames are to have the scantlings given in the Tables. The Reversed Frames may be }-inch less in depth than 
given in the Tables, and the horizontal flanges may be 3 inches in breadth. ‘ 

In the boiler room the thicknesses of bars not covered by cement are to be increased by *10 inch beyond those given 
in the Tables. 
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DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and g 
TABLE 
ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. (ee Candinaetion,) 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


tt 3 j Feet. | Feet. 
DEPTH 10 | 14 
D. Attachment outside Margin Plate. Attachment outside Margin Plate. 
=e pe 
| | 
Number and Diameter | Number and Diameter 
ot Gussets to Brackets. of Rivets in each Arm. co | Gussets to Brackets. | of Rivets in each Arm. 
| argin | 
— ee) | ITO, Angle | a ~ Plate. Angle —_—__—_— Tee * 
I Fall Complete sha Abaft Forward of | | Attachment. |  arary Forward of | 
| Scantling Super- j-Length | 4-Length Angle. | Gusset. 4-Length 3-Length Angle. Gusset. 
| Vessels. ssroceure | from Stem, | from Stem. from Stem. | from Stem. | 
] essels. | aoe ; sad et 7 |S ens : 7 ats 
| | | 
} Feet. Feet. Inches, No. Ins. No. Ins, Inches. No Ins. No, Ins. 
16 19 21 Single — — | 5 of 3 — — -- — — _— — 
| | | | | 
| — = -_-— —— — _ _ _ | j — _ _ = | — 
| | = : | P 3 3 | 
18 | 21 22 a —_ — pile 5. 3 --- 23 Single | oe eee | 5 of § = 
——<—— += | See Las | = 
3 6 —— salons ‘ 3 ae 
20 23 23 ” > ney ae ae 24 ” 9 » 4 
| | 
a |. teste It sk 4 > ae ao — Sa = =~ = ae 
| Every Every | 
| j 9 
DY Or a a3 5 3 =, || Or | fifth third . 3 of 3 
22 | 25 24 ” 0 » i “<0 ” pane jane 6 , 4|4 4 
Every | Every 
thi | > t 5 | second 
frame : frame 
Every - 
third wit 
frame 


Every = | Every 
second 7 r second 
frame | frame 


Every | Every 
second d 7 frame 
frame E ame 
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DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 


ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. TABLE & 
(Concluded.) 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


| Feet, “Feet, Feet, 
DEPTH 18 2? 26 
D i thee ; 
4 | Attachment outside Margin Plate. | Attachment outside Margin Plate. Attachment outside Margin Plate. 
Depth | Number and Number and | Number and 
| ot peng Diameter of Rivets) Depth | Gussetsto I piameter of Rivets) PePt® Gussets to —_[ piameter of Rivet 
| sence \e in each Arm. of Brackets. in each Arm | of Brackets. in each Arm. 
———————| Pilate n) Angle us Margin Angle : Margin} Angle “ 
Complete | 7i**® | Attach- |" 4), | Forward Plate. | attach-|,, , |Forward | | Plate. | Attach-| Forward 
Full | Buper- | | ment. ee of ment. Abaft of ment. Pe panic of 
a, stracture | pores ecength Angle. | Gusset. | Tey j-Length, Angle. | Gusset. | Beatie +-Length Angle. | Gusset, 
id omar OM Na lacaal *°3 | | stem. | grom. | Stem | stem. 
. | | 
Feet. Feet. | Inches, No, Ins|No,  Ins.| Inches. No. Ins.|No, Ins.| Inches. | o. Ins.|No. Ins. 


16 19 aS = _ —_ — | — —_ — —— — a a a os 


—___—— ||____ 


18 21 _— _ — — — — — _— = = — 


| 
if 
- : z il - ane pee a = - ace | aes el = " E: 
| 
oy 95 oy 7 Frey Every | _ 3 | 3 Every | Every | 
20 23 25 | Single | fourth | third | 5 of 3/4 of }/ 26 | Single | fourth | second | 6 of 2|6 of 3) — — _ — _ —- 
| frame | frame | frame | frame * > 
S a oe d See | | = = =e . a 7 7 es Sa a lanes 
: Every | Every Ever | | 
22 25 26 third | second | 6 , 3 \5 a 27 third Every | ¢ 816 fo 4 a — — aa 
frame | frame oH ea: Ie ieee | ” frame | frame | » 4 ” 4] 
——_—_|_-—__-| eat Se —_ | : = - pee [eet Sete es os | St ee eet = 
| 
24 27 27 6 3) 6 31 og pebsend | be a \n eS ee Ree fils = io 
ced — | ” | ” | ” » 4/9 » 4 au ” pacging ” 16 » 8) 6 » 8) 
| | | | 
— — -——- —_—— bom —- ——— \—-- —— -- — _— | — —_ | = RP a - id | ~ 
| Every . ! | > 
oy 2 aq | Every | e 71a 7 € = a1 ah os ,| Every | Every | ¢ Th oe on 
26 2) 29 1 » a | frame |9 » # 6 5, gs] 3 | 9 » ” 7 4 6|7 5 8) 8B | Double) frame | frame 6 fg | 2 of 3 
| | | 
Vint Se ; | } 
_ ——_|____ |— I—-- | - = | | eS —— 
| | 5 | | 
9 2 | 9 | | A len 7 Qe Ever - er 7 er | ; 7) 5 7 
28 31 | | » | » ” 73/0 5] 88] frase | ” fy SLD ek pee ” ” ” 0 8 ow 8 
| | | | 
-|—— — ee as if 4 = | 4. = a — —— —-— | — —— 
| E | | | 
$ Qs go | uvery 7 T\p 7 on ann 7 || 97 a 715 7 
30 33 2a ” frame ” 78/5, 8) 35 » ” ” 8, 3/6, 8) 37 ” ” ” fy» 8/9 » 8 
| } | | 
. | | | - 
b | Qr QR | 2\1¢ 7 ‘ | yi 7 | ¢ 3 
3 35 | 35 ” ” ” 8, 5/6 ,, 3] 37 | Double » | oo» 7435, e] 39 ” ” ” 84 8 | Oy 8 
| | | | | 
— ee | fs aa a — = = Saree en | : > 7% 
| 
‘ 27 or 7\7 11 9 a 7 716 ; 
34 37 37 ” ” ” 84% ee 39 ” ” ” \7 » 81/9 » & tl Dutton aes ” 8, 3/54 3% 
ie et i Pw = Sa; a > g | — eS ae MDs Vor ti a 
| I | 
a¢ - Tir 7 715 7 | ae — — — — 
36 40 39 Double ” ” 6» BIY% » & 41 ” ” | ” 8 o BAe eS eae | 
| | 
| 
| | s ss = tom - a Pe : 
¢ 4° fod 7 5 7 i ¢ 7 . 7 | a omaes — 
38 42 41 ” ” ” 7» Bb\/9» 3] 43 ” ” ” So. Bi ae SS cr 
i] 
| | = 2 a oe 
| i | a {he | | 
| ¢ 7 2 q | mates as 
40 44 43 ” i eh oH Tey al Plt ee ay tee Beng ames == — ose = —-/—- 2 
Acne | | | 
| | | 
7 | | 
42 | 46 | | 
i] | 
| | t | | 
— _ _ } a = es | hon = = os ial imi cuiniia = _ — — _ — 1 . = > "| 
44 | 48 | | | 
| jas ot a a : _ a) i as ay = ie , “ 
46) 50 | | | 
| | | 
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FLOOR PLATES in VESSELS having SINGLE BOTTOMS. 


FULL SCANTLING VESSELS. TABLE 9 


a 


| BREADTH B, 


opie D. Feet. Feet. | Feet. Feet. | Feet. Feet. Feet. Feet. Feet. 
16 | 20 24 28 382 36 40 44 48 
| | | 
~ - ——_|—_—___, —-——-|- - —_|——__—— 
Feet. Inches. Inches. | Inches. Inches. Inches. Inches. Inches. | Inches. Inches. 
10 10X-24 | 11X26 | 12-28 | | 
| ¥ ‘i | . ) | - mee ere | eal . 
12 b) 19969 13x38 14-30 | 
= |_| | = - 
14 | 14X-28 15 X +30 17 X -32 
| | 
x Se a | 5 2 
16 | 17X°32 | 19X34 21 X-36 
& = eae ng es 
18 | 20X-B4 | 22x-88 | 24x-40 
ia ‘oa 2: | ; : i A. 
20 | | | 21X+86 23X38 | 25x-40 26 X +42 
ee ES | aes ee | em eae ies See ae a 
22 | | | 24x-40 | 26X42 | 27xX-44 | 29%-46 
24 | | 25 X40 27X-42 | 28x44 | 80X46 


COMPLETE SUPERSTRUCTURE VESSELS. 


eT 


BREADTH B. 


peptH D. a Rtn, Sih AO 
Feet. Feet. Feet. Feet, Feet, | Feet. Feet. 
24 28 32 36 40 44 48 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
16 13 X +28 14 X +28 16 X +32 18 X -34 
ir be <2 | | } | 
18 14 X -28 15 X +30 | Li xX BZ | 19 X -34 | 20 X +34 
| 
bien | 
| | ia 
20 | | 18 X 34 20 X 34 21 X -36 22 X +38 | 
22 21 X +36 92x -38 | 24x40 | 26 X -42 
a | | | 
24 |} 22x88 | 24 X -40 25 X -40 27 X -42 
} 


In all vessels the thickness of the floors in the engine space is to be increased ‘04 inch and in the boiler space *10 inch beyond 
that given in the Tables. 
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KEELSONS in VESSELS with SINGLE BOTTOMS. TABLE 10 


MIDDLE LINE KEELSONS. 


FIRST eae With Bar Keel or Flat Plate Keel. SIDE KEELSONS. 
LONGI- See ee. ~ - — —_————| FLAT KEEL PLATE, 
TUDINAL Standing upon Standing upon Floors with | Standing upon Floors with 
Floors. | Intercostal Plates. Centre Through Plate. | 
_ ee 


NUMERAL. os i 


| Thickness of 
Centre Through 


| | 
LxD Double Bulb Angles. | Double Angles. lThickness| Double Angles. Plate and Double Angles, Double Angles. Thickness. 
of Inter- Foundation Plate. of Inter- 
SSeS APS: Divas eeeuiaad costal eee ev ee ou _ 5 _______| costal 
| | 
For 4-Length Thickness; For}-Length /Thickness Plates. Th ewe, 40 Gules th 'Thickntss|) For 4-Length (Thickness; For 4-Length |Thickness Plates. 
Amtds. at Ends. Amids. at Ends. Sars | ita at Ends. Amids, | at Ends. Amids. at Ends. 
™ a “a J SS fa : Fey ee = | ae —S——— 
Inches. Inches. Inches. | Inches. | Inches. Inches. | Inches. | Inches. Inches. | Inches. Inches. Inches. | Inches. 


600 5 X83 xX-38) -38 |3 x3 x-34) -26 28 |3 x3 x-26| -30 | -26 |8 x3 x-26| -26 |3 x3 x-26| -24 “24 


1100 |53xX3 x-40) -40 (33x38 x-36| -28 | -30 |84x3 x-28, 32 | +28 |33x385x-30) -30 |35x3 x-28/ -26 26 


| 
| 

| | 

| | 
| 

| 


1650 6 X38 x-42| -42 |4 x3 x-38| -28 32 184x3 x-30/ °34 ‘30 |83X35X-36) -36 (4 X38 x-30) +28 "28 


2250 |64X8 X-46| -44 |44x3 x-40| -30 34 |4 X83 X-82| -38 | 84 3} x3} x-40 40 |45X3 X-82] -28 “30 


2900 7 X83 X-50) -46 | 43x34$x-42| +32 36 |4 x3$x-32| -40 | -86 |384x34x-44) -44 |44X3 X-34| -30 “32 


3650 (74 X Bb X52 48 |5 x84x-44| -34 88 [45x 35-34| +42 | B60 8hx8hx-48) -46 [5 x8 x-36) -32 “34. 


4450 8 X3bX-56| -50 | 54x3hx-46) 36 | +40 |44x34x-36) -44 | 88 14 x4 X50 +46 | 55 X84X-38) +34 “36 


| | ¥ | 
5450 | 84X34X-60| -52 |6 X34x-48) -38 | -42 |44x3hX-38) -46 40 |4 X4 x-52) -48 |55x35xX-40| -34 38 


| 


} | | 
40 (4 X4 X54 +50 |6 X35Xx-42) -36 “40 


6500 9 x85X-64| -54 |64x35x-50| -40 | -44 |6 x3} x40. 48 


40 |4 x4 X56) -50 |6 x38hx-46) 38 | -40 


7700 =|95X34X-66| °56 \7 x35 x-50| -40 46 16 x3} x42 “48 


CENTRE and SIDE KEELSONS in TRAWLERS and TUGS. TABLE li 


FIRST CENTRE KEELSON ON TOP OF | SIDE KEELSON ON FIRST CENTRE KEELSON ON TOP OF |SIDE KEELSON OF 
LONGITUDINAL FLOORS. MOP(OF SLCORAS | oa crncniNaL FLOORS. | TOP OF FLOORS. 
NUMERAL. | = = a ; NUMERAL ; ps | 
LxD Single Channel. eta Single Angle. LxD Single Channel. ~~ Single Angle. 
— | - = dn = = - — — | 
| Inches. Inches. Inches. Inches. Inches. Inches. 
850 8x3h x3) x-40 6x3 x-38 | 5x3x-38 1700 | 12x34x3}x-48 8x3) x-42 5x4x-40 
| 
1050 9x3hx3)x-42 6x3 x-40 5 x4x-38 2000 | 12 x3} x 33 x-50 8x35 x-44 5 x4x -42 
1250 | 10x35x3}x-44 | 6xX35x-42 | 5x4x-38 2300 | 8 x 34 x -46 5 x4x-46 
eae pees are os Sale eee a ae re : a a 
1450 11X3}Xx3}hX-46 7X3}x-42 | 5x4x-38 2600 8x3} x-50 5x4x-50 
| 


In the boiler room the thicknesses of the centre and side keelson plates and bars not covered by cement are to be increased by *10 inch 
beyond those given in Tables 10 and 11. 
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BEAMS fitted to EVERY 


BEAMS AT UPPER DECKS OF SINGLE 


FRAME. 


TABLE 2 


(See Continuation.) 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS 


BREADTH sa aa STRUCTURE VESEELS FORWARD OF th LENGTH FROM 
oF SPACING FORWARD AND AT FORECASTLE DECKS, 
DECK rs SIZE er pa Saeed ial : T mntet- . aun ie cenaden antec: ais | wnick 
AMIDSHIPS. — = aay dolar ness 
win gaee” | HE Enna™ | npeueiie, | ane | “armmaae” | Etna’ | “Tutte "| ee 
aca Smee ea Inches. 7 a 5 en | ' ee ee aa: i Rae 7 Inches, aie 
2) 21 | 4x3 x-30 | 3)x3 x-28 | 3 x3 x-26 | -30 | | 
ge | a1 |i] a xa xa2 | 3)x3 x-80 (3 x8 x28 30 aes = =A 
94 21 i 1hxB x32 4 x3 x80 | 8 x3 X30 | 32 4bx8 x80 3hx3 x-90 3x3 x30 | -30 
26 29 |T) +5 x3 X-B22) 44x3 x30 | Bbx3 x30 | 32 5 X83 x30 | 4x3 x30 | 3hx3 x-30 | -30 
eg 22s | shag x2 | AbXB XBL | BEx3 x30 | 32 5X3 X82 4 xB x a 3hx3 x30 | +32 
30° oh |\% 6 x3 x36 | 6x3 x36 | 4x3 X90 | 31 5X3 X34 | 4gxg x82 | 4 x8 x30 | -32 
32. 22h 5 x3 x36 4 x3 X32 3 Fr Oe Peer gs MTT IF; 
: 34 23 5hx3 X +36 4 x8 x34 “36 6 x3 x -36 | 5 x3 x -34 Ms mal x +34 “84. 
: 86 23h 6 x3 X-36 | 45 X3 X-34 | 38 ; 55x38 X sesgid 54X38 X-34 4x3 x: Ee | -34 
38 2, 4 54 x3 x-36 6x3 <8 40) 6 x8 x 38 6 x3 x-36 ) 5 x3 x34 36 
40 244 6 x3 x-36 bEx3 X-34 42 64X38 X-36 64X38 X-36 54 x3 x 34 | +36 
42 25 6 x8 | x 40° “5hx3 x +B6 14 > x3 i= 38 | ithe x 34 “5bx3 x 36° 38 
44 ; 254 6h xBb x 40 6 x3 x-36 4G 7 x3 xe 40 6 x3 x 34 6 x3 x 36 138 
46 26 oy 7 x3} x40 5x3 X-34 18 8 x3 x-42 6 X3 x-38 end x +34 40 
48 27 Thx 34X40 6 x8)X- 36 50 84 x3. x Ad 6} x3 X+BS 6 Ty x -36 40 
60 os || 10 x3hx-52 | 7hxabx4 | 6 x3hx 40, 52) 9 x3hx-46 | 7 x8hx40 6 xh yx40- 42 
52 284 |) | 10)x3}x-54 8 x 3h x 44 6b X34 X40 52 bx xX 84.x-48 7 x 3h x 46 . 6h x Bh x40 “40 “d : 
54 29 k: 11. x34 x-54 8 Rh? 48 7 x8b x- 42 bt 10 x3} x ‘50 74 x 3h x 46 7 x 3h x-42 “46 
a rn 29h : i RE 8} x 3h x48 . 74 X34 X-42 bt 10} x x BB x: 50 8 x3} x 46 é a X By X42 “46 
58 30 aie 84 X 34 X°52 | 7h X35 X46 | 56 10} X 84 X-54 8 x3} x-52 7} x 34 X46 : 48 
60 ; 31 | | | 9 x3x 52 | 8 x3hx-46 36 "1 x34 x -54 | ie he 9% 54 += 8 x3hx 46 | 48 
62 : 32 | a. | 9 x3hx 52 | “gx 3hx-48 ie | .48 
64 32h ; z i : *S 9 xahx-54 | 8} X34 x: 46 50 
66 33 ‘i . 94 X 84 X54 8k X34 x « 48 50° 
68 334 % | re x 34 x 46 50 
| OM 1 ; |g x8hx4B | 52 
72 344 : i ae ; in 9 x Sh x-60 52 
cs 74 85 © + ; al ia = . oT 34 X -50 52 
76 35h ; : ae: ab x <3} x: D4 iE je 
‘ 73 36 —— atm et fs : ied = 10 x 3} x 52 | 54 
80 . 36 Mi : : rk | 10 x3} x- 54 “56 


* TABLE 12 | 


BEAMS fitted to EVERY FRAME. (See Continuation. ) 


BEAMS AT UPPER DECKS ABAFT {th LENGTH FROM FORWARD BEAMS AT SHORT BRIDGES AND AT POOP DECKS 


BREADTH IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 
ree SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. NOT COVERING MACHINERY OPENINGS. 
ee. ie SIZE OF BEAMS AMIDSHIPS. - nich ome OF nuns een || | matok- 
AMIDSHIPS. - $$ : A eat og se = = of 
mega. (Tete Cee | oe eee | Tee | nee 
ar teihen) | - tii Inches. ; Salon tacts, Inches. abtet ae “Tnewe : Inches. 
20 aE pt 
ss | a |} (ae 7 
z 24 s 214 | | axe 60: | 3hx3 x -30 3 x3 x30 | 730 4 ee 
26 os 4 XB X30 Pee ate 3x3 x30 30 3hx3 x28 3x3 x28 | 3 x3 x-26 | -30 
28 2 |B § xB x80 | 4x3 x30 | 3x3 x30 | 32 3hx3 x30) 3 x3 x30 | 3 x3 x28 | -30 
30, 224 | 5 x3 x32 | 45X3 X-30 | 4 x3 x30 32 4 x3 x30 | 3h%3 x 30 3 x8 x-30 | -30 
32 j 224 || 5 x3 x34 | 4bx3 X +32 | 4 x3 x32 34 44X38 x30 4 x3 x30 35x3 x-30 | 30 
34 23 | 5hx3 X Bd. 14x3 X +B4 4 x3 x34 “34 “4hxs XBL 4 x3 x +32 3hx3 x-30 “B2 
seh Y| 6 x3 x86 | 5 x8 x-B6 | abxe xa | Bt | & x8 x94 | abxa xae | 4 x8 x30 | 82 
ss | A 5}x3 x34 bbXB x Bd 5x3 x36 | -36 | Sbxs xsd | 4bxa xae | 4 x3 x90 | BL 
40 24s || 6 x8 x36 | 6x3 x34 | 5hx3 x34 | 36 6 x3 x96 | 5 x3 x26 | 4x3 x-32 | “34 
42 25 6bxB X36 6hXB. X36 : BEX X-36 38 54x3 x-34 abx3 x 634 4x3 X +32 BA 
“44 HOLT xB xa | Bhx3 x96 | @ x3 x36 | 38 6 x8 x94 | 6 x3 x34 | 6 x8 x-32 | 36 
46 2600 |) 7hxB X40 | 6X3 X36 | Bhxd X84 | 40 6 XB x40 | Ghxs x34 | SbxB x32 | 36° 
ag o2?-—s«d| | 8 xB x40 | 6 xB x40 | 6 x3 x36 | 40 Ghx3 x40 | Bhxd xa4 | 6 x3 x-32 | 38 
50 28 ig ~ 8hxBhx 42 ~ GEX 3h -40 | 6 x3} x-40- “4g 1 x3 x-40 | 6 x3 x-34 6 x3 x 36 | -38 
B20 Bh S| @ xBhX-44 | 7 xBbx-40 | GhxBhx40 | 4d 7hxB x42 | GhxB xd4 | BbXB x94 | 40 
an 2 || 8 x85 x48 "Thx 8x42 | 7 xBhx-42 | 4g 8X8 X44 | Ghx3 x-38 | BEX3 x-36 | -40 
56 20h || obxshxas | 8 xahxa2 | rhxahx42 | ag 8hx3 x46 | 7x8 x98 | 6 xB x-34 | 40 
(ees dA hee Fr Se -& é Pete 7 2 A ee 
58 30 | 3 9bxBEX-34 |B XBbXMB | ThxBEX46 | 4B 7hx3 x38 | 6 x3 x-36 | -42 
60 31 2 10 x35 x-54 8h x 3h X-46 8 x34 x -46 pa <7) 8 x3 x-40 65X3B X-3B6 | -42 
any “32 ia pipes. ae. ghx 3h x48 | 8 «3h x -48 | 48 . e 8h x3 x40 ~ 6hxs xX-40 | -42 
64 825 | 7 > 9 x8} x48 ~ ghx3hx-46 | +50 =e 9 X38 X-42 7 x3 x-40 | -44 
66 | 33 |} | @ x8hx-b2 | Bhxshx4s | 50 7x3 x42 | 44 
e834 Texagxae | co l)0|0|!™Cd CS dL ahxg x40 | odd 
70 | Bk ‘ge xahxas | oe} Cd TEX3 X42 | 46 
; 72 le 344 . 9 x3} x-50 a ee mi Pal 8x3 x-40 | -46— 
, 4 | 85 | 7? 9} x34 X+50 “52 “sy ‘i 8 x3 x-44 48 
"6 : 354 | Ob x84 X-54- “hd. | <p 84x38 xd 48 
Wg 36 | a apm x34 x52. te aaa | at 9 X38 X44 | -50 
80 36 |Y ic et ce) a ee 9X3 X48 | -50 


i L ——— ——_S$S$—————— 


BEAMS fitted to EVERY FRAME. 
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TABLE | 2 


(Concluded.) 


BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 


~ 
Teavunta Danresen aw Geernecen Ti awnaw 


youl =~ 2... ~€2araaea 


BREADTH 
SPACING 
OF 
DECK eB pe SIZE OF BEAMS AMIDSHIPS. Thick- 
AMIDSHIPS. of 
With One Row With Two Rows With Three Rows | Beam 
of Pillars. of Pillars. of Pillars. Knees. 
= ake 
Feet. Inches. Inches. Inches. Inches. Inches. 
20 21 A 
= — | a es ae 
22 21 | 
24 21, |8 
= g a — —= 
26 22 i 54X3 X-30 
28 22 6 x3 x-30 
\ 
30 Pp) a i 6 x3 x-36 
82 224 A 5x3 x-34 
84 23 6 x3 x-36 
86 234 64X38 X-38 
388 24 7X3 x-40 
40 244 75X38 X-40 
42 25 8 x3 x-40 
44 254 8kX3 x-42 
46 26 9 X38 xX-44 
48 27 94 X 34 xX -46 
50 28 10 x34 x-48 
52 284 104 X 34 X -50 
54 29 |8) 41 x3hx-50 
_ = e | = - 
56 298 =|) 114 x34hx-52 
— | a 
ral 
58 30 B | 
60 31 | 
62 32 | 
64 324 
66 83 | 
aL = | 
68 334 
70 34 9 X38 X-48 +52 
72 344 | gxg x-50 | -52 
74 35 | 94 x34 X-50 52 
76 354 94 x 34 x -54 | -54 
36 10 x34x-52 |. 54 
a: ! | 
36 v 10x 3) x-54 | “D6 


DECK VESSELS. 
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BEAMS AT UPPER DECKS OF SINGLE 


SIZE OF BEAMS AMIDSHIPS. 


BREADTH 
SPACING 
OF 
OF a = 
DECK 
BEAMS. 
AMIDSHIPS. =_ Ss ss 
With One Row 
of Pillars. 
—— — | 
Feet. Inches, A Inches. } 
20 42 54X3X-32 | 
. | 
22 42 4 5kxX3X-36 
Reet Oe | 
A 
< | 
24 48 |!) 6 x8x-36 | 
ao eect | 
26 i | 64x3x-36 | 
he | 
28 44 A 6 X3X-34 


1 


380 45 64X3X-3 


82 45 74X3X-36 


8 x3x-42 


8x3 x-48 


49 


42 50 
|o 

<a — J et = 
ie 
44 D1 fc] 
i=} 
S 


56 


With Two Rows 
of Pillars. 


Inches. 
5 X3X-32 


5 X3xX-34 
5g X38 X -B4 


6 x3x-34 


64X38 X34 


55 xX3x-34 


54 x3 x-38 


6 x3x-38 


64 X 3 X-38 


of Pillars. 


Inches. 


4 x3x-30 


4 x3x-32 


5 x3x-32 


5 X3x-34 


5g X35 X 32 


54X83 X-36 


6 X3x-36 


65 X3 X-36 


With Three Rows 


56 


Thick- 


ness 
of 
| Beam 


| Knees. 


Inches. 
| 


| “30 


BEAMS fitted to ALTERNATE FRAMES. 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS HAVING 
MORE THAN ONE DECK, 
VESSELS FORWARD OF }th LENGTH FROM FORWARD, AND AT 


TABLE 13 


(See Continuation.) 


IN COMPLETE SUPERSTRUCTURE 


SIZE OF BEAMS AMIDSHIPS. 


FORECASTLE DECKS. 


With One Row 
of Pillars. 


Inches. 


6 x3 x-36 


6 x3 x-40 


64X38 X-36 


55xX3 x-34 


6 x3 x-34 


With Two Rows With Three Rows 


of Pillars. of Pillars. Knees 
| Inches. | Inches, Inches, 
| | 
| | cata Maes 
| 
5 x3 xX-32 | 14X83 X-32 +30 
| ———-—-- 
XB X-B2 5 x3 x-32 +30 
6 X3 x-32 5 x3 x-34 | -32 


| 6 x3 x-34 


64X38 X-34 


7 x3 x-34 


9 X3 


x +36 


10 x3}%x-48 


8 x3 x-38 7 


104 X 84 X +52 


11 x3}x-58 


12 x3} x-56 


8 x3 x-46 7aX3 X44 


8}xX3 X48 


| 9 x3}x-50 


“DO 


94 xX 34 x -52 


10 x3} x-52 


104 X 35 X-56 


11 x3}x-56 


| 105 X34 x-52 
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BEAMS fitted to ALTERNATE FRAMES. 


TABLE 13 


(See Continuation.) 


BEAMS AT UPPER DECKS ABAFT jth LENGTH FROM FORWARD 
IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 


BEAMS AT SHORT BRIDGES AND AT POOP DECKS 


eeepc SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. SEE TSA MER) Ch ee neg mae 
OF 
OF 7 = - a ae a 
DECK SIZE OF BEAMS AMIDSHIPS. Thick SIZE OF BEAMS AMIDSHIPS. Thick- 
BEAMS ness ness 
AMIDSHIPS i = i aT of | = ae a of 
With One Row With Two Rows | With Three Rows Beam With OneRow | With Two Rows With Three Rows Beam 
of Pillars. of Pillars. of Pillars. Knees of Pillars. of Pillars. of Pillars. Knees. 
Feet. Inches, lA Inches. Tnches, Inches, Inches, Inches. Tnehes, Inches. Inches. 
20 42 
| oer eeee: haces == = ee a : 
22 ap i | 
24 43 | 54X38 X34 | §& XB X-82 4x3 x-32 30 
bjs seca) : — — —_—_ a 
3 
26 44 (| 6 x3 x36 | 5EX3 X-32 5 x3 x-32 | -30 4X3 X-+32 4 x3x-32 4 x3x-30 “30 
| j—— | 2 sere senna Se: | i jr oe eee 
283 44. | 6 x3 x-40 5ExXB X-BA 5 x3 x-34 -B2 5 x3 x-32 44 X 3 X +32 4 X3x-32 “30 
| | ened = -———-|--— 
| | | 
30 45 |y 65X38 X-36 6 x3 x-34 5kX3 X-B2 | -34 54X88 X-B4 | 5 X3X-32 43 X3 x +32 “32 
= =i =| $< —S|_ | — 
| : 
32 45 | A 5EXB X34 | 6 x3 X-BB | 5EX3 X-36 | -36 6 x3 x-34 by X38 X +32 4$X3X-34 | +32 
34 46 6 x3 x-34 64X38 X-84 6 X3 X:36 | +36 63X83 XB | 5X8 X86 5 X3X-34 “Bd 
z a | as ses 
36 47 63X3 X38 | 55X38 x-34 | 64x3 X-36 | -38 54 x3 x-34 6 X3x-36 5 x3x-36 | -34 
38 48 74X38 X36 | 6 X3 x-34 | 5EX3 x-34 | -38 = =~6 X38 Xx-34 6 x3x-40 5EX3X-36 | -B6 
soma! Sasaaiics a || iceman ay ea 
40 49 8 x3 x-42 64X38 X-34 6 x3 x-34 | -40 64X38 X38 | 5}x3x-34 5k X 3 X-38 38 
42 50 8§X8 X46 | 7 x3 x-86 6X8 X-36 | -42 7X3 X-36 6 x3x-34 6 x3x-38 “38 
| i} | = — _ ted 
44 51 3 9 X8 X-52 7x8 x40 | 7 X38 X36 | -44 8 x3 x-40 65 X3X-B4 54x3x-34 40 
=a 4 sid =) a Cee a : 
46 52 fc 10 x3} x-48 8 x3 x-42 | 74X38 X38 | -46 84X38 X42 7 X3x-34 6 X3x-34 “42 
fa 
48 D4. 104 X 34 Xx -52 8X3 X44 8 x3 x-40 | 48 9 X38 X-44 74 X3X-36 6 x3x-40 44 
50 56 11 x3} x-56 9 x3hx-46 84 x3hx-42 | -50 95 X35 X-46 8 x3x-38 6} X3 X-38 46 
52 57 || 12 x8}x-54 94 X34 X-46 9 x8bx-44 | -52 | 10 x3}x-50 84 X38 xX -42 74.X3X-36 48 
54 58 | | 10 x34x-50 934 x34 x-46 52 | 108 x34.x-54 84x38 x-48 74X3X-40 “50 
—— — —— a Ait —— = - 
56 59 104 X3%X-52 | 10 X35x-50 | 54 | 11 X35x-60 9 X3X-52 8 xX3x-38 52 
58 60 y 11 x3hx-54 | 103x34x-52 | -54 | 12 x84x-52 94 X34 X +52 8h x3 x-40 52 
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TABLE 13 


BEAMS fitted to ALTERNATE FRAMES. (Concluded.) 


BREADTH 


BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 


Luoyp’s 


REGISTER oF Suippinc, Lonpon,—13¢h July, 1 


922. 


SPACING 
oF ee oh | . 
DECK BEAMS, SIZE OF BEAMS AMIDSHIPS. Thick- 
AMIDSHIPS. = 
| With One Row With Two Rows With Three Rows Beam 
| of Pillars. of Pillars. of Pillars. Knees. 
Feet. | Inches. | A Inches. Inches. Inches. | Inches. 
| 6 | 
20 | 4 | 
= a —- ———————__——— a 22 
2 e 
22 «| 42 4 
| } = 
1 | 
ea | 48 IV 
le av 
26 44 14 5b x3 x-34 6 x3 x-36 5 x3 x-32 “34 
28 44 | | 6 x3 x-36 6 x3 x34 | -36 
80 45 64X38 X-88 54X83 X-32 “38 
82 45 | | 74X83 X-36 6 x3 x-36 54X38 X36 40 
34 46 | 8x3 x42 | 64X3 X-3B6 6 x3 x-36 49 
| | 
2 _ oe = i 
36 | 47 8kxB X-48 7 x3 x-36 64x38 X-36 44 
~ - — ST 
38 | 48 | 94 x 3h x -44 TEXB X36 | 54x33 X-34 46 
ao | 49 |i) 10 x8hx-48 8 x3 X-38 | 6x3 x34 © +48 
AR 
=— @ — = = = saa | = cee 
42 50 = 104 X 34 X -52 8 x3 x-46 64X3 X-36 | 50 
‘ | 3 E a as 
| 
44 51 | 11 x3}x-56 84x38 x48 | 7 x3 x36 | -50 
) | | | 
| | 
46 52 12 x3}x-52 9 X38 X52 74X83 X-38 +52 
48 me! i 94 x 34 X52 8 x3 x-40 52 
50 Be a 10 x3}%x-52 84x3 X-42 “54 
52 57 104 X 84 X +52 9 X83 X-44 54 
54 58 | 104 x 33 X-60 94 xX 34 X-46 56 
| po — — a Pas = 
56 59 11 x3} x-60 | 10 x3} ~x-50 “D6 
Vv | 12 x34x-52 104 x 34 x -54 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 14 
| FRAME SPACES APART. TABLE 


(See Continuation.) 


ONE ROW OF PILLARS, TWO ROWS OF PILLARS, 


To Beams of Third 


' ¥ To Beams of Upper To Beams of Second 
LENGTH OF To Beams of Upper Deck. To Beams of Second Deck. Deck. Deok. Deck. 
PILLAR. Length of Beam Amidships in feet. Length of Beam Amidships in feet. 
rae Se 0 ee ES oe eg ae Pa ae et ee a oe Gem | 
| 20 | 26 | 32 | 88 | 44 | 50 | 56 |} 26 | 32 | 38 | 44 | 50 | 56] 50 | 56 | 62 | G8 | 50 | 56 | 62 | 68 | 50 | 56 | 62 | 68 
| | | 
= = —|—— |] | —| — ~ “ 
Feet. Ins. | Ins. Ins. | Ins. Ins. Ins. Ins. Ins. Ins. Ins. | Ins, Ins. | Ins. Ins. | Ins. Tus Ins. | Ins. | Ins. Ins. Tus. Ins. | Ins, Tns. Ins, 
| | i ° | j i 
8 24 | 28 | 24 | 26 | 22 | 23) 3 | 3 | 83 | 8b] 38 | 3h | 38 | 28 | 23] 28] 3 | st | 33 | 34] 38] 32] 3g] 4 | 48 
, = = | = ae Be | | | | s] 
| | 
3 | ‘ ‘ a5 | ¢ Q7 oa ee Qs 
10 23 | 23 | 28 | 23 | 23.) 3 | 3h | 34 | 32 | 34 3§ | 33 | 33 | 23 | 23.) 3 | 33 | 34 | 38 | 32] 34] 4 | 4h | 44 | 42 
i} i} | 
- ee = ~ = ay a ae = eas sansa = | coke 
hy % a 
12 24 | 25 | 23) 25 | 3 | 83 | 3t] 8h | 8§ | 83 | 83) 4 | 44127) 38 | 83] 33] 82) 8h] 4 | 43] 43 | 48 | 48 | 48 
a ne Mee | = 2 as | = » } 
» | ere | ee ae 
14 23 | 2713 | 3} | 3t 35 | 34 | 33 | 33 | 4 4t | 43 | 44 | 33 | 3E | 38 | 33 | { 4} | 43 44 | 4h | 43 | 42] 5 
= = = i = | — | = 
ree Sisigla ala. a 
16 3 | Bk | BE | 8% 8h) 8 | 8h 4 | 4} | 4b | 43 | 43 | 33 | 34 | 38 | 33 | 43 | 44 143 | 42] 49] 5 | bd | 58 
— ores “34 | - — le | 
5 ¢ | | 25 | 7 F r F s 
18 32 34 35 33 32 4 } 44 43 av 4 33 33 3% { 43, 43 ) iF ) 4 V4 a4 
| i} 
baciocic| — ——|}——|—_— — | = -| 
| | | 
20 | 3§ | 821) 8% | 4 | 43) 43 5 | St | 54) 85) 4 | 48 | 44) 4915 | 5p | 54 | OE | 5d | 5 | 
| = —— |— 1 —_—— | 
22 88} 4 | 48) 4b 43 | 44 | 53 | 5$ | 4h | 44) 48) 4a] 5 | 5d oe: 53 | 53 | 53 | 6 | 63 
| | a = — | | | 
| | | | 
5 i > 5 5 ‘ie 2 ’ n3 
24 44 | 4} 43 4} AS | 1} | 6 43 Ly 4 1} | 5} | 5} 53 if 4 G O4 63 
| 
| | = | ica eae, — | | alae 
‘ | : “ © | i} a ee = | a 
26 | 4} | 45 43 15 ) | 43 43 43 ) | 5} OE | 6 6} 64 64 OF 
| | 
28 4515 5s | 5t] 4715 | 53] 53] 5316 | 64] 64 64 | 7 
| } = | an. Se ’ 3 
50 | | 5} | 53 5} 5i | 5} 53 54 6 6} 65 63 
| | | 
ian aH Lee Oi —| |-— | 
: _ | ee ge leea tl . 3 | 7 
32 | | | 53 53 | | | | 53 | 5} HY 53 | 64 | 64 63 4 } 
| | | | } | 
The pillars to beams of detached Superstructure decks may be } inch less in diameter than those required by above Table for beams to 
Upper decks, 
DOUBLE ANGLE GIRDERS at HEADS | 
of CLOSELY SPACED PILLARS. | 
FRAME SPACING. SIZE OF ANGLES IN INCHES. 
laches, 
23 3 x3 x -30 
27 33 x 34 x -38 
31 ee ae ) 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 
TABLE 14 


FRAME SPACES APART. (Concluded.) 


Scene ! THREE ROWS OF PILLARS. 


PILLARS. } 
LENGTH OF To Beams of Fourth To Beams of Upper To Beams of Second To Beams of Third To Beams of Fourth To Beams of Fifth 
Deck. Deck. | Deck. Deck. Deck. Deck. 
PILLAR. L h of B ae Seay - ae 
amidships in feet. Length of Beam Amfdships in feet. 
my | Ke 2 29 | oo , 7 ie ) | | > » ~ | . - ; | =1 | 0 
50 | 56 | 62 | 68 | 62 68 | 74 80 | 62 | 68 | 74 80 | 62 | 68 14 | 80 | 62 | 68 | 74 80 | 62 | 68 | 74) 80 
| | 
— <a — | | | | 
Feet. Ins. | Ins. | Ins, Ins. | Ins, Ins, | Ins, Ins. || Ins, | Ins. | Ins. | Ins, | Ins, | Ins. | Tus. Ins. || Ins. | Ins. | Ins. | Ins. || Ins. | Ins, | Ins. | Ins, 
1 3 1 os f 08 |< Pru ie 3 | as | o8 | « I aig 3 : 
8 43 | 4} | 43 | 44 | 25 | 23) 233 | 8t | a8 | 34 | 33 | 33 | 33] 4 | 43 | 43 | 4} | 43 | 44 | 43 | 44 | 43 | 44 
| | | | | | | 
a | | _| | | : | | 
| | 
h ‘ 7 f 7 | , | 5 5 q - 
10 43 | 4b] 48 | 43 |) 23 | 23] 8 | 8h] 8h] 85 | 33) 85) 4 | 4b | 4d | 48 | 48 | 4h] 48 | 49] 48 | 49] 48 | 
| : | 
5 5 3 7 | ¢ a7 | 5 5 § 
12 | 48 | 47) 45 | 53125) 3 | 8) | 8} ] 83] 3% | 4 4h | 42] 42 | 4h) 48 148.) 49 1 42 | 5h de] | OBR] BS 
| |__| —++-|- ee ee | 2 
+1 eo ANG l ¢ F | > x - K 
14 13 | 5s | 5¢ | 531 82 | 83] 82 34] 4 | 4h | 48 | 43] 45) 48 1 4d |] 5 | 4d | 88 | 5P | 53 | 5t | 58 | 54 | 58 
| 
= a oH ee | sa | | | - | | — Ros! 
: | | | | | | PE : 
16 5t | 5s | 58 53 | | 4+] 44 | 43 | 5 43 1 5 ot | 58 1 5d | BS | 58 | ht | 5d | 5§ | 5F | 6 
—| | | és 
18 53 | 53 | 54 6 | | 1s 1 # ra) | 3 dt | Oa | SF | OZ be | 5s 64 53 5g 64 63 
| | | | | | | | | 
| |——_ ——|— | | | fone ‘ 
| i) | 1 | 
3 5 | pF 2 »3 | ~ 2. r5| F > r3 || > 5 
20 5$ |.5% | 64 | 63 19 1 5 | 5+ | 54 | 53 | 6 53 | 5% | GL | 63 | SE | 6S | 63 | OF 
= = 7 ae: | | | a SEN boy a8 
| | 
22 | 55 | 6 | 6% | 68 | 15 | 5¢ | | 54 | 53/6 | 6 5% | 64 | 63 | 63 | 6 | 63 | 6 | 6F 
| | | = 7 - 
. iia ee fe ee | = i eal a tal [= || ris | 7 ea 
C la | af nb5 rs e 1 ps > > > le 23 > a7 3 25 7 
24 | 6 | 6 | 68 62 | | Da 5} | 2 3 6 6+ 64 | 64 | 6 is | Og | 6B | OF | 6 
| | | 
——— as 3 ee ee es eae te a eee) © | | - 
| | es ig | | 
26 | 5} 16 | 6¢ | 63! GF 
| | | | | | 
: = ae = ele sl | 
28 53 | 6} | 64 | 63 | 7 | | | | 
sa | “See Ss | | 7 eae | = 
‘ | | > > a | 
30 | | 6 | | 64 | GE | 7 | 
| 
| 


The pillars to beams of detached Superstructure decks may be } inch less in diameter than those required by above Table for beams to 
Upper decks. 


EQUIVALENT PILLARS of IRON and STEEL, 


| Inches, Inches, Inches. Inches. Inches. Inches. Inches. Tuches. Inches. | Inches. Inches, Inches. Inches. 
Solid Pillars as per | 91 91 | 23 | 91 | 25 93 | 97 2 } ol ob 23 ol | 25 
Table. Diameter... | 2s | 24 | 2 | COO 2 2a 1) ale 3 Pe iih ae iy Tee | 35 | BH 
| | ae eee = 
a im a | ca ae ae ie ii = | ie ee | 
Equivalent Hollow | | | | | | : 
P PS a 2 | 7 1 ae 3 7 - 7 4 cf 
Pillars. Diameter | 24x15, | 23x45 | 3 x + | 3x 3; | 8k x4 | 84x45 | 83x | 4 xX ye | 4d Xe | 4X ae | 4a Xa | OX Te | 5X yes 
and Thickness...... ck eae? | 4 > 1 2 16 3 16 | 3h 16 | 39 16 04 “TE | 16 | 4 Té 2°“16 | Fei a; 4 1 
' 1 I 
—_—_————— 
| | | | 
Taches. Inches. | Inches, Inches. | Inches. Inches. Inches. Inches. Inches. | Inches. Inches. Inches. Inches, Inches. 
Solid Pillars as per 23 oT | } 3 - ~1 | nl | Ss a1 3 
Table. Diameter... 34 S | f° | "4b Pas | 44 4 ay ay a4 6 Oy 6 64 
| | | 
| | 
| 


Equivalent Hollow | 

| p83 > . Pp ‘ . 9 | pBy 9 | = 9 | - -~ 7. 9 10) gk x itl ge xi} tt 

Pillars. Diameter | 53X4%,| 6 x 48, 6 X q%| OLX 64X25: 63x | 7X Ps) 7X48) TEX48| 7EX48] 8bxX48| 8bX 43 | 8Fx48/9 X Ta 
and Thickness...... | 


The Hollow Pillars required by the above Table are to have Solid Welded Heads and Heels. 


Lioyp’s REGISTER OF Surppina, Loypon.—13/h July, 1922. 02 
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WIDELY SPACED STEEL PILLARS. 


LENGTH AND FORM OF PILLAR. 


TABLE 15 


(See Continuation. ) 


VALUES OF Feet. I Feet. 
8 10 
SxBxH ; = ae sl a NG aa ; = 
Saati Tubular. Double pag —hene Face Tubular. | Double oe and Face 
ees Four Angles. Four Angles. 
Bh al Channels. Plates. toe. Channels. | Plates. 
ad. | rT Inches. | Inches. | oie a Iuches, Inches, | Inches. | ee r Tuches, 
13 6 X36 6 x3 x3 x-36 | 6 X-38 | 6x3 x3 38 
one = >: | 8 ‘ aeaes er a) a 
16 | 6 X-40 6 x3 x3 x-40 | 65x-40 6 xa xB} -40 | 
19 : 64 X40 6 x3}x3}x-40 + ; - x 40 7 x3} x3} x-40 ; | 
22 a a, 7 a A aKS ou | ; Sr Ceti 73 X +40 7 x3}x33x-44 ard 4 x4 x-40 
7 es | 74x40 = ai may cas At Bn Raa 8 X-40 tees | 4 x4 x-42 
a est a ase aes “44 ? 4 a 40 eis ; rUsca eh seo: 4 x4 x-44 
a | } ea DS eS orent mee wees | 
33 9 xX-40 8 x34x3}x-46 | Ahab 40 | 9 x-42 8 x3}x3)x-48 | 44 x44 x -42 
eat: REE oct ee era ees cae ve }. : ss & 
37 10 X-40 8 X4 X4 X-46 5 x5 x-40 | 10 x-42 8 X4 X4 xX-48 | 5 x5 x-42 
42 Ee X44 has Sul x4 ES) ‘ai'ay 5 x5 me /10 +46 8 Sig X54 | 5 X5 x-46 
i“ 47 | 11 aa. 7 X4 X4 X-50 5 x5 x-48 | 11 X-48 : 9 X4 X4 X-56 - x5 x-50 
a 52 ay au 9 X4 X4 X-56 i 5 x5 bia 12 X-46 9 X4 X4 X-60 | | 5 x5 x-54 
68 12 x-48 9 el x4 68 5 x5 x-58 | 12 0 | hx 3h x 8} x 44 | 10 x40 | 5 x5 x-60 
ae 13. X-50 BA xa about niu ‘ 6 x6 x80 13 0 aes Ee: 44 | 11 X-42 6 x6 sin 
71 3 xot A 10 0 xa) xa x44 | ere 6 x6 x -54 | 13. X+56 | Gacaiinite 46 11 a | 6 x6 x-54 
78 | 14 x-54 11 baithids “44 | err 6 x6 +A 14 16 | 11 X84x34x-46 ou x -46 | 6 x6 x -60 
Se ee | = nth i | 
86 “1s x -D4 11 PS 46 | 12-50 6 x6 x-64 | 15 X-56 11 X3$x3}x-48 | 12 x-50 6 x6 x-64 
oH ie ‘a ey Pee er r x6 x-70 | — " | 11 x3}x3hx-52 ey 56 6 x6 x-70 
102 we X56 11 xX 34 X 34 .X dO ip 7 X7 X-60 [17 X-58 1] PNET: OP 12 X-60 7X7 X-60 
110 17 x-60 | 114. X34 X34 X-50 TEE “¥ 27 X-64 | 17 X-64 bo tabes Sabs 1G 13 X-60 TXT BL 
|_ a =e narra tone 
118 18 X-60 | 12 x 84x 3} x- -50 13 X-70 7X7 X-70 | 18 X-64 12 x3}x3}x-52 | 13 x-70 7X7 X-70 
; 126 18 X-66 ; 12 2 x9} x3) x: -50 mo hee ieee = X+68 | 12 aegis: 52 | 13 X-74 7X7 X-74 
4 eames 3); eed ‘ ene 22] ee 3 pean ie 


WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR, 


VALUES OF Feet. Feet. 


12 14 
SxBxH ; Ta 
100 Tubular. Double a and Face Tubular. Double ag and Face 
Four Angles. = | PE etre Four Angles. 
Diameter. Channels. | Plates. | Paget | Channels. | Plates. | 
Tuches. Inches. Inches | » Aig ; Inches. Inches. | ot joe e 
13 6hXx-38 | 6 x3hx3}x-38 | | 7 x-B8 | 7 X8bX8hX-38 4 x4 x-40 
16 7X38 | 7 x34hx3hx-38 | | Te x3} x3} x-42 | Fg cy eee 
19 73 x -40 | 7 x3}x35x-44 | | x <b | 7k x 84 x 34 X44 | 4 x4 x-44 
—— | | E | - 
22 8 x-40 74x 34x34 x-44 | | 4 x4 x44 = 8h x-40 8 x34x3h x-46 | 45 x 44 x -40 
25 ; Ver 8 x3)x3h x-46 | eye h 84 x -42 8 x3}x3) x-48 | | b ascapetiy | 
29 84 X-44 | 8 x3hx3) x-48 | 4h x44 X-44 9 X42 | 8 x3}x3hx-50 | 5 x5 x-40 
33 9 x-44 | 8 <8) xB) %-50 | § x5 x-40 10 X-42 | 8 X4 x4 X-50 5 x5 ey 
| = a 
37 10 X-44 | 8 x4 X4 X-52 | 5 x5 x-44 | 10 X-48 | 9 X4 X4 X-52 | 5 x5 x-50 
42 10 X-50 9 X4 X4 X-54 | 5 x5 x-50 11 x-48 | 84 x 34 x 84 xX -44 | 9 x-40 5 x5 x-54 
| ns 
47 11 X50 | 9 X4 x4 X-60 | 65 x5 x-54 12 x50 | 9 X35xX3hx-44 | 10 x-40 | 5 x5 x-60 
| rele T A 2 
52 12 x-48 | 84 X84 X84 x-44 | 10X-40 | 5 X5 x-60 12 x-54 | 95 xX34x34x-48 | 10 X-42 | 6 x6 x-50 
58 12 x-52 93 X 85 X 34 X-48 10x42 | 6 x6 x-50 13 x-52 | opie wet ieas Tt x42 a teens 
64 13 X-52 | 93 x 34 x34 x -48 axe 6 x6 x-54 13 X-56 10 x35 x3}x-48 ) 1 x44 | 6 x6 x-60 
71 14 x-52 | 11 vrs | 11x-46 | 6 x6 x60 14 x-54 | 11 X85X35X-48 | 11 X-46 | 6 x6 x-64 
| | = : 
78 14 X-58 | 11 X8$X85X-48 | 12X-48 | 6 x6 X64 15 X-54 ou X84X34X-50 | 12 X-50 | 6 x6 x-70 
86 15 X-60 | 11 X34x8}x-52 12x-50 | 6 x6 x-70 16 x56 | 11 x35 X34 x -52 (2 X56 | 7 X7 X-60 
04 16 x-60 | 11 x 34 x 84 Xx -52 12-60 | 7X7 X60 17 X56 | 11 XB4X BEX 52 12 x-60 7X7 X64 
102 17 X-60 | 1145x3434 x-50 13 X-60 | 7X7 X64 17 X-64 | 114. X33 X385X-52 | 13 X-64 | 7X7 X-70 
110 18 X-60 | epee. | 18x-70 | 7 X7 X-70 | 18 x-64 12 x8}x3}x-82 13 er, | 7 x7 X74 
118 18 X-66 a i: | 8 x8 x-64 19 oe — | 8 x8 Cee 
126 19 X-66 8 x8 x-70 19 x-70 | | 8 x8 x-74 
ae Pee es a | 8X8 X-T4 20 Xx-68 | s | 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF Feet, Feet. 
16 18 
SxBxH ae : i RGA Dk arene Fae ‘a aa 
100 Tabular. Double Channels and Face Plates. Tubular. Double Channels and Face Plates. 
—— — - — Four Angles. | — — Four Angles. 
ee Channels. Plates. | aes) Channels: Plates. 
Tnehes, Inches. Inches, Tneches. Inches. Inches. | Tuches. | Inche*. 
13 7 x-40 7 X34x3hx-40 | | 43x4 x-42 74 X -40 7 X33x35x-44 | 44 x44 x-40 
16 74x -40 7 X35x3hx-44 | | 4 x4 x-44 8 X-+40 7EXB4X3hX-44 | | 45x45 x 42 
= Sees $$$ ——______ _ a - —— ae 
19 8 xX-40 7EXBhXx BE X44 | | 44x45 x-40 8h x -40 8 x3}x3} x-50 5 x5 x-40 
22 85x40 | 8 X35X34x-48 4eX4EX44 | 9 X40 8 x34x3}x-52 5 x5 x-42 
= | - ic - -<s ee — 
25 9 X40 8 x34x34%x-50 5 x5 x40 9 x-44 | 8 x3bx3hx-56 5 x5 x-44 
| } | 
29 9 X44 | 8 X35x35Xx-54 5 x5 x-44 | 10 x-42 8 X4 X4 X-54 5 x5 x-50 
33 10 X-44 8 X4 X4 X54 | | &§ X5 x-50 | 10 X-46 9 X4 X4 X52 | | 5 x5 x-54 
See | | 1 acer | 
37 10 X-+50 9 X4 X4 X-54 | 5 x5 x-54 | 11 X-46 9 X4 X4 X-56 | 5 x5 x-60 
| | 
4a ae. ee a Ss 
12 ll X-50 84 x34 34x -48 10 X +40 5 x5 x-60 | 12 x-48 9 x34x3bx-44 | 10X-42 6 x6 x-50 
47 12 X-52 9 x3}x3bx-48 | 1Ox-+42 6 x6 x-60 | 12 x-54 | 94x34 x3}x-48 10 X -42 6 x6 x-54 
52 12 X-54 10 x35 x3) x-48 11 X-42 6 x6 x-54 | 13 x-50 10 x3}x3}x-48 11 X46 6 x6 x-60 
58 13 X-54 10kX3$x3hxX48 | 11X46 6 x6 x-60 | 13 xX-56 11 X34x35x-48 12 X46 6 x6 x-64 
G4 14 X-54 11 X35x3}x-48 12 X-50 | 6 x6 x-64 | 14 X-56 | 11 X34x35%x-50 12 X -52 6 x6 x-68 
— - — | ———_— —__-___—. 
71 14 X58 11 X35xX35xX-50 12X-56 | 6 X6 X-70 | 15 x-56 11 X34xX34x-50 | 12-60 7X7 X-60 
ye eae YA | 
78 15 X-58 11 X35X34X-50 12 X-60 7X7 X-60 | 16 X-56 11 xX3}x34x-50 13 X-56 7X7 X-64 
86 16 X-60 11 X34x34x-52 13 X-60 7X7 X64 | 17 X56 114x334 x34 x-50 13 X-60 7 X7 X-70 
4 17 X-GO | 114x3}x3}x-52 13 X +66 PTE TO ely ce O2 12 x3} x35 x-50 13 X-64 7X7 X-74 
102 18 X-60 | 12 x3}x34x-52 13 X-70 7X7 M-74 | 18 X:62- | 7 x7 X-80 
| 
110 19 X-60) | 7 X7 X-80 19 X-62 7 MT RM Bd 
118 19 X-66 8 x8 x-74 19 X-68 8 x8 x-80 
a | | ae ee 
126 20 X-66 | 8 x8 x-80 2() X-G8 : 
Ears : 
134 21 X-68 


204 
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(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF Feet. Feet 


20 22 
SxBxH — ] faecal a — ae 
100 Tubular, Double Channels and Face Plates. Tubular. Double Channels and Face Plates. 
= — — | Four Angles. Sa —| - - SoS Four Angles. 
Dinaeabee | Obannels. | Plates. | ee Channels. Plates. 
Inches. Inches. Inches. Inches, Inches, Inches, Inches, Inches. 
13 8 x40 | 7hx384x35X 44 | 4hx4bx-42 8h x-40 8 x3hx3hx-52 | 45 X45 Xd 
16 8) x 40 | 8 x 33 X 35 x -50 44 X45 X-44 9 x-40 8 x3}x3} x -56 5 x5 x-42 
19 9 x40 8 x3}x34x-54 5 x5 x-42 9 X44 8 X4 X4 X-54 5 x5 x-44 
22 9 X44 | 8 xX3}x3}x-56 5 X5 x-44 10 X-40 8 x4 X4 X-58 5 x5 x-50 
| | | | a homed, iy, : 
25 10 X-40 8 Xt X4 X-56 5 x5 x-50 10 X-42 9 X4 X4 X-52 5 x6 x-54 
a es | eR a eh Sed | 
29 10 X-44 | 9 X4 X4 X-5B | & X5 x-54 | 10 X-46 9 X4 X4 X-56 5 x5 x-56 
33 10 X-+48 9 X4 X4 X-56 5 x5 x58 10 X-50 9 X4 X4 X-60 5 x5 x-60 
37 11 X48 | 8hxX34xX35x48 | 10X40 6 x6 x50 11 x-50 84 X 34X35 X48 10 X42 6 x6 x-52 
| A) a ae bbe Sg ae 2 ee iN. 
42 12 X+50 9 x34x34x-48 | 10X-42 6 x6 x-54 | 12 x-52 9 x3} x34 x-48 11 X-42 6 x6 x-56 
E. uaa ry , 3 X52 Lxghx3h x46 | 6 x6 x-60 
47 13 X-d0 10 X35 X34 x 48 11 X-46 6 x6 x-58 13. X-52 105 X 35 X 35 X48 11 ) 
52 13. X-52 10 x345x3}x-48 12 X-50 6 x6 x62 13 X-54 104 x34 x35.Xx-48 12 X+50 6 x6 x<-64 
58 14 X-52 11 x3}x34%x-50 12 X52 6 x6 x-68 = 14 X-54 ll X34x3}%X-50 12 X-56 6 x6 x-70 
G4 14 X-58 11 X34x34x-50 12 x -60 6 x6.x-70 | 15 X-52 11 X34x3$%x-50 12X-60 | 7 X7 X-60 
71 15 X-58 11 X34X34X-50 13 X +60 7X7 X62 | 15 X-60 11 X34x34x-50 13 X-60 7X7 X-64 
78 16 X-+58 | 11 X3}X3}X-50 | 13X-68 | 7 x7. K-68 16 X-60 1l X34x3}x-52 | 13X-70 7X7 X-70 
- ~ | = a —— — 
86 17 x-58 | 114x34x3hx-50 | 18X-72 7 Xe V2 1 Uh X60 114 X34 X34 X-52 13 X-72 7X7 X-74 
94 18 x58 | 12 x84x34x-52 | 13X-74 | 7 X7 X-78 = «18 X-60 12 x3}x3}x-54 13X-74 7X7 X-80 
| 
ee ere a ee cs ea ee = aes 
102 18 X-G4 | 12 x4 x4 x-56 13X-74 | 7 X7 X-82 | 19 X-60 12 x4 x4 x-60 13 X-74 7X7 X-84 
- _ - Se —-~ _ _ — - | - —|- — -_— — — 
110 19 X64 12 x4 x4 x-66 14-74 8 x8 x-78 | 19 X-66 12 x4 x4 x-68 14-76 8 x8 x-80 
118 20 X-64 | 8 x8 x-82 20 x-66 8 x8 x-82 
126 | 20 X-70 21 X-66 
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WIDELY SPACED STEEL PILLARS. 


taste 15 


(See Continuation.) 


LENGTH AND FORM OF PILLAR. 


| VALUES OF 
| SxBxH 

100 Tubular. 
sani, 

7 Inches. 
18 9X +40 

‘ 16 : 9 X +44 
19 10 X +40 

22 10 X +42 

25 oe ai 

29 10 X-48 

33 11 X-48 
37 12 X-48 

; 12 12X+d4 
at | 13x54 
52 13 X+dD8 

DS 14 X-D8 
aadait = 15 X +56 
71 16 X56 

78 17 X +56 

86. 17 X-64 

“a o4 18 X-64 
102 19X +64 
110 a 19-68 
118 20 X+G8 
126 21 X-68 
134 ee. 68 


Feet. 
24 
Double Channels and Face 
Plates. 
a i Four Angles. 

Channels. Plates. 

Inches. Inches, Inches. 
8° X4 X4 X54 5x5x-44 
8 X4 X4 X-56 5x5x-44 
9 X4 X4 X-50 5x5 x-50 
9 X4 X4 X-52 5x5~x-52 
9 X4 X4 X-56 5x5 x-54 
9 x4 xX%4 X-60 5x5 x-60 
84 X34 .x 34 X-48 10 X-42 6 x6 x-50 
9 x3}x34x-48 11 X+42 6x6 x-54 
10 x3)x3} x-48 11 x-44 6x6 x-60 
11 X34x34hx-48 12 *-50 6 x6 x -64 
ll x3}x34x-50 12 X-56 6 x6 x -68 

| 
11 X3$X34x-50 | 12-60 6x6 ~x-70 
11 X34X35X-50 | 13-60 7X7X-62 
- 
11 X34x34x-52 | 13X-70 7X7X-68 
114x353} x-52 13 X°74 7X7X-72 
12 x3}x3}x-54 13 X-74 7X7 X-78 
12 x4 x4 x-56 13 X-74 7X7 X-82 
12 x4 x4 x-68 14 X-76 7X7 X84 
8x8 x-80 
8x8 x -84 


Tubular. 


Outside 


Diameter, 


Inches, 


9 xX 


10 X 


10 X 


10 X 


10 X 


10 X 


18 X 


18 X 


19x 


44 


40) 


Ad 


“46 


48 


“60 


“60 


“66 12 x4 x4 x-66 


“66 


“66 


“66 


‘70 


Feet. 


26 


Double Channels and Face 


Plates. 


Channels. 


Inches, 


X4 X4 
X4 X4 


x4 X4 “D6 


x4 


9 x3hx3}x- 

94 X BEX 34 X- 

11 x34x3hx- 
2 X54 X34 X-5 
“D0 
“D0 
“D0 
“0 
12 x35 x3} x-50 
12 x4 er 


12 x4 x4 x-72 


Four Angles. 


Plates. 
Inches, Inches. 
| §x5x-50 
5x5 x-50 
ees 
| | 5x6x-54 
ves 5x5 x-54 
; at 5x5 x-60 
Horscig 6x6 x-50 
11 X-42 etenth | 


11x46 | 6x6x-58 


11 X-50 6x6 x -62 
pa eenad 
12 X-56 6x6x-70 
| 12 X-60 | uae 
rai eras ; 

a a4 — 

13 X-70 | 7720 

13 X-74 7X7X-74 

13 X-74 7X7 X80 
| 13-74 7X7 X84 

14 X-76 8x8 x-80 
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WIDELY SPACED STEEL PILLARS. TABLE 15 
3 (Concluded. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF Feet. | Feet. 


28 30 
Sx Bx H - | ania kan ie na a : : acer . Double Channels and Face an ; 
100 Tabvlar. Plates. Tubular. Plates. | 
re wen ae ee | Four Angles. oy : i age lg | Four Angles. 
mitts ay Channels. | Plates. tan Channels. | Plates. 
Inches. Inches. Inches. Inches, | Inches. Inches. Inches. Inches. 
13 10 X-42 9 Xd X4 X-52 | §x5x-54 10 X +48 9 X4 X4 X-60 | 6x6x-50 
-_ b E es be 5 | | Se =A 
16 10 X44 9 X4 X4 X56 | —  §x5x-54 10 X*50 84 X34 x34. x-48 10 X +42 6x6 -50 
ea: Sw eb be: 
19 10 X-48 9 x4 X4 X-60 | 5x5 x -60 11 X +44 9 x34x34x-46 11 X-42 6 x6 x-54 
_ _ = _ = a = = 
22 10 X48 8h x3hx3BEXxX48 | 10X40 66-50 11X44 9 x3} x3} x-46 11 X-44 6x6 x-54 
Laci“. Fy -_ ns 
25 11 X-44 9 X35x3}x-46 | 11X-42 6x6 x-52 11 X-48 9 x3}x3hx-48 11 X46 6x6 x-58 
—-| | — = — — 
29) 11-48 9 x34x3) x-48 11 X-44 6x6x-54 11X50 9 x3}x3} x -48 11 X +46 6x6 x-60 
33 12x48 | 9bxBbx3hxde | 11x-46 6x6x-58 12-50 94 x 34 X34 xX -48 12X-50 6x6 x-62 
37 12-52 10 x3}x3} x-50 11 X46 6x6 x -60 12 X-54 10 x3}x35 x-48 12 x -50 6 x 6 x -64 
42 13 X +52 1] X35X34X-48 12x50 | 6xX6x-64 13X54 | 11 X8$x34x-48 12 X-6 6 x 6 x -68 
| \- a 
47 14x -52 11 X34X34X-50 | 12x-56 6x6 x-70 14X54 | 11 XBRxBEX-5O0 | 12X60 | 7x7 X-60 
—| | bows J 
52 14.X +56 11 x34x3kx-50 | 12x-62 | 7x7x-60 14X-60 | 114*3}x34x-50 13 X +60 7X7X-64 
| | =} ie J se 
58 | 15% 56 11 X3$x34X-50 13 X-64 7X7X-64 15x-60 | 12 x85x3}x-50 13 X-66 7X7X-70 
64 16 X-56 11 X34x34x-52 | 18-70 | 7X7X-70 16X60 | 12 x3hx35x-50 | 13-70 7X7X-74 
nt ae Sa aeee | es 
71 16 X +62 114 38hxX3$X-50 | 13-74 7X7X-74 17 X-60 12 x35 x35 x-54 13 X-74 7X7X:78 
| Ss | — | 
ri of a | 
78 17X-62 | 12 x3}x3}x-54 | 13x-74 7X7X-78 I8x-60 | 12 x4 x4 x-60 13 X-74 8x8x-74 
| 
b —— |- : as 4 
86 | 18X-62 | 18 X-66 
| = 1a i 
94 19 X-62 19-66 
| : ms Sees ear eee 
102 19X68 | 20 X +66 
| ees: ¥ i ee i 
110 20X68 | | 2) +70 
: : a ee jae ei 
118 21X-68 21x70) 4 
126 22 X +68 22 X-70 
eS = saglley ean Be EE oes es — SS — — _ — _ —- 
| 
134 
| | ———— 


Lioyn’s Reaisrer or SHrpprne, Tonpon.--13/) July, 1922. 
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‘i DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 16 
CHANNELS or ANGLES. (See Continuation. ) 


DEPTH OF BEAMS. 


| 
} 
| 
| 
| VALUES OF zene Inches, Inches. Inches. Inches. 


P Inter- 5 6 74 
S?xBxH costal 
100 i SIZE AND TYPE OF GIRDER. 
Double Channels. Double Angles. Double Channels. Double Angles. Double Channels. Double Angles. Double Channels. Double Angles. 
Inch, Tnches. | Inches, Inches. Inches, Inches, Inches, Inches. Inches. 
190 34 P x4 x-44 6 x4 x-40 6 x4 x-36 5 x4 x-36 
we : Bisa. 
| 220 “BA 6 x4 x-50 6 x4 x-44 6 x4 x-40 6 x4 x-36 
| — | | 
| 
| 260 “34 7 x3 x3 all x4 x-54 8 x4 x-50 6 x4 x-44 6 x4 x-40 
—————— 
| 300 40 7 x35x3hx-406 x4 x-64 7 x3 x3 x-386 x4 x-54 6 x4 x-50 6 X4 x-44 
350 40 74X35 X34 X 4265 X45 X-60 7 x35x35x-406 x4 x-64 7 x3 x3 x-386 x4 x-54 6 x4 x-50 
400 40 8 X84x34x-4663 x45 x-64 74 x35x34x-4265xX44x-60 7 X34x35x-406 x4 x-64 7 x3 x3 x-386 x4 x: 
460 40 9 X34x3hx-466 x6 x-64 8 x34x34x-4665 x44x-64 75x34 x34 x-4265x45x-60, 7 xX84x35x-406 x4 x: 
520 44-9 X84X34xX-606 x6 X-74 9 x3hx3bx-466 x6 X-64 8 x35x34x-4B6hX44x-G4) 7X34 X Bb X-4264 X44 x 
580 44 10 X85x34x-607 x7 x-70 9 x35x35x-606 x6 x-74 9 x34x34x-466 x6 x-64 8 X34Xx34 x -4663 x4) x-6 
650 4411 X35X34X-G07 X7 x-8010 x35x345x-607 x7 x-70, 9 x34x35x-606 x6 x-74) 9 x34 x3) x -466 x6 x: 
| my 3 :. | 
730 44 11 X34x35x-607 X7 X-8010 x34x35x-607 x7 x-70| 9 x35x35x-606 x6 x- 
810 “44 12 x35x3}~x-60 11 X35x34x-60)7 x7 x-80/10 x35x35x-60/7 x7 X-70) 
900 “D0 12 x4 x4 x-64 12 x3$x3hx-60)7 x7 x-90|11 X35X35X-G0\7 X7 X-80 
. 12 x34x34x-60 
990 “0 Rider Plate 12 x4 x4 x-64 12 x34x3}x-60|/7 x7 x-9 
8 X60 
12 x34x3}x-70 12 x3}x3}x-60 
1090 “0 Rider Plate Rider Plate 12 x4 x4 x-64 
8 X-70 8 X-60 | 
12 x4 x4 x-70 12 x3)x3hx-70 12 x3hx3hx-60 
1200 “DO Rider Plate Rider Plate Rider Plate 
9 X-70 8 X+70 8 X-60 
12 x4 x4 x-72) 12 x34x3}x-70) 
1320 “0 Rider Plate Rider Plate 
10 X +74 8 X-70 
12 x4 x 4x-70 
1450 “DO Rider Plate 
9 X-70 
12 x4 x4 x-72 
1590 “DO Rider Plate 
10 X-+74 
12 x4 x4 x-72 
1750 | D4 Rider Plate 
| 10 X-84 
f 12 x4 x4 x-76 
1920 sod Rider Plate 
11 X-84 
i — : 
2100 “D4 


2290 “D4 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 16 
CHANNELS or ANGLES. (Concluded. ) 


= DEPTH OF BEAMS. 
VALUES oF | Thickness Inches, Inches. Inches. Inches. 
gxBxH| a aera eS » | fe aa 
100 aap | SIZB AND TYPE OF GIRDER. 
Double Channels. Raiden nace | ‘iiibas ss iccaiia! | datictese. | Double ‘ikea aaa eunae| BREE aoe ayt REA 
Inch, Inches. | Inches. i Inches, | ee | Inches. | Inches. Inches. Inches. 
190 “B4 5 X4 X-80 4 x4 x-30 
220 3k 5 x4 X36 5 x4 X30 , 
260 “BL 6 x4 x-36 5 x4 x-36 oe 
00 | 40 6 x4 x-40 (6 x4 x-36 | 
B50 | 40 6 x4 x Ad 6 <4 x-40 | bi 
100 10 8 x4 x-50 6 x4 x-44 6 x4 x-40 
160 “40 ; 7 x3 x 3x-386 x4 x-54 6 x4 x-50 6 x4 x44 6 x4 x-40 
520 ae 7 x35x3hx-406 x4 x64 7 x3 x3 x-386 x4 x-54 6 x4 x50 6 x4 x 4g 
580 “44 7h X34 X34 X 4265 x45 x -6O) 7 x3hx34x-406 x4 x-64 7 x3 x3 x 386 x4 x54 ‘x4 x-50 
650 44 | 8 X85 x3) x -4B65 X43 X “G4 74X34 X 3h X-42/65 X44 x -60) 7 x3} x3} x -406 x4 x-64)7 x3 x3 x-38/6 x4 x 5d 
730 av | 9 x3) 3) x 466 x6 fii 8 X85 X85 x -AB65 X45 X64 7X Bh X BX 42/64 X 44 X60) 7 x3}x3)x-406 x4 x 64 
810 4400 «9 -X85X35x-606 x6 x-74 9 x 3h x34 x-466 x6 x-64 8 x Bh xB) x-46.64 x 43 x-64 74 X BEX 34 Xx -42/65 X 44 X -60 
900 30 10 x35x35x-607 x7 x70 9 x3hx3hx-606 x6 14 9 x 34 x3} x -466 x6 x-64 8 x85 xB} x-4663 x45 x-64 
990 0 Ll x34x34x-607 x7 x-80)10 x34x34x-607 x7 x-70| 9 x34x34x-6016 x6 x14 9 x34x3)x-466 x6 x-64 
1090 50 |12 x3kx3kx-607 x7 x -90}L1 X3RX3X G07 X7 X-8010 x8) x 33 x 607 X7 X-70| 9 X84X34x-606 x6 x-74 
| | | | | 
1200 ‘D0 (12 x4 x4 x64 12 x3) x3} x 607 X7 X-9O/11 X34xX34x-60/7 x7 x-80/10 x34x34x-60/7 x7 x-70 


ae eS ea oe 


12 x3hx34x-60 


| 
1320 “D0 Rider Plate 12 x4 x4 x-64) 12 x34x34x-60/7 x7 x-90|11 X35x34X-60I7 x7 x-80 
8X +60 | | 
12 x34 x33 x-70 112 x34x34 x -60) | | 
145) “0 Rider Plate Rider Plate 12 x4 x4 x-64 12 x3}x35x-607 x7 x-90 
| 8 X-70 8 X-60 | 
12 x4 x4 x-70 12 x3}x3}x-70 12 x34x3}x-60 | 
1590 “DO Rider Plate Rider Plate Rider Plate 12 x4 x4 x-64 
9X70 | 8X-70 8X +60 
12 x4 x4 x-72 12 x4 x4 x-76 12 x3)x34x-70) 12 x34x 3) x-60 
1750 "D4 | Rider Plate | | Rider Plate Rider Plate | } Rider Plate 
| 10X-74 9 X-70 8 X-70 | 8X +60 
. ——— - - —— — es 
12 x4 x4 x-74 12 x4 x4 x-72 12 x4 x4 x-70 12 x34x34x-70 
1920 “D4 Rider Plate Rider Plate Rider Plate Rider Plate 
11 X°78 10 X +74 | 9 X-70 | at aa 
| | aaeeret 12 x4 x4 x-72 12 x4 x4 x-72 
2100 54 | Rider Plate | Rider Plate 
aa) 11 X-74 10 x -70 
| 12 x4 x4 x-72 
2290 D4 | | | Rider Plate 
| 11-82 


— 
Luoyp's Ruaisrer oF Sarpreixc, Lonpox.—13/h July, 1922. 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 17 
BULB ANGLE FACE BARS. (See Continuation.) 


DEPTH AND THICKNESS OF GIRDER. 


VALUES OF 
S’x BxH Inches. Inches, Inches. Inches. Inches, Inches. Inches, Inches, Inches. 
100 | 12x-40 13X40 | 14x-42 15 X42 16 X-44 17 X-44 18 X -46 19 X+46 20 X48 


190 || 9 x8 x-44)8 x3 x-42 7 x3 x-40 6 x3 x-40 0 5} x3 x36 5 x3 x-34 


|9 XB X48) 8X8 xX-44| 74x38 x-4217 x3 x-38/6 x3 x-38) 54x33 x-34 


220 | 
—- |g ee : : 
a 
260 |2|9 x3 X52) 9 XB X44) 74X3B X46) 7 x3 x-42| 65xX3 x40, 6 X3 X-36 
<4 g | 
a | 
300 RB} 94 x3hx-52) 94X34 X46) 8hX3 X-44) 74X38 x44] 7 x8 x-42| 6 X3 x42) 54x38 x-36 
a 
——_—|* at | | -| Ge als 
350 ie 104 X 84x +54) 9$X35X-52| 9 X3B X48) 8ExB x44! 7$XB X44) 7 X83 xX-40)6 X3 x-40 54x3 x-36 
Ses Ui - | 2 | = Ss = ; , 
5 
ol } ¢ | 
400 : |t1 x8hx-60 105 x 34x -54) 95 X34X-52) 9 xB x-50| BEXB X-44) 7EXB X44) 7 X83 X-40, 6b x3 X-38| 5EX3 x-36 


460 y (114 x 34X-66 11 x 3h x -60 105 x 3h x-54 94 xX34X-5219 X38 X50) 88X38 X46) 74X38 X46) 7 x3 x-42|/6 x3 x-42 


520 Al gkx3 x-48]112 x34 x-64 (114 X35 X-56 105 x34x-56| 9k x3hx-52,9 XB X50 9 XB X46 8 X3 X-44/7 x3 x-42 


580 '|9 XB X50) 8EX3 eal x 34 X -64 114 x 34 x-58 |105 x 34 x+56| 94X3BEX-54 9 XB X54 9 XB X46) B XB x-46 
pie! | 
650 || | 94x3kx-52| 9 x38 x-52] 8X3 she x3) x-66/11 34x -64 10535 x-58 10 x35x-54 10 x35x-48) 8hx3 x-52 
‘= _ — —— 
a = ; 


730 | 10X35 x: 54 | ah x atx 4/9 X3 X52) 8kx3 x-50112 x3} x-68 115x3hx-62 11 x34x-58 10 x34x-58) 9} x3hx-D4 


810 . ca 11 x3) x -62 105 x 34 x-56 | 9b x3 X56 | 94 x3hx-50 9 X3 xX-48112 x35x-70 12 x3} x-62.11 x34 x -62 110} x34 x-58 

900 || | 12 x34 x-66 ner 34 Xx -62 It x8} x-B4 10} x: 3hx-52 9 x3kx-54 9 X8 x-50 8bx3 x48112 x35 x-66 114x345 x-64 

990 Vt | 12 x3} x-70|12 x3} x-60 11 X 8h X60 Tene 58 10 x35x-52 9 ina 9 XB X50. 84x38 X-48 
1090 | | 12 x35 X-72 12 84 x-04/11 x3} x- 62 11 x3) x-56 hi ih 52 | | 9} x35 x-52 | 9 X38 X-54 

1200 4 | 12 x34x-7412 x3}hx 66 114.3} x:62 11 x34 x-58 105 x35 x-56| 9} x 35x -56 

=} = — —_—| aa s 

1320 H 1.” x3} X-68 11x 3hx-G4 11 xX3hXx-6011 x3} x-56 

1450 \8 12 x 34 x -68 11} x34x-64 11 x3} x-62 

1590 \3] 12 x35 x-72/12 x3 x-68 12 x3} x-62 

8 i 

1750 7 12 x3}x-7412 x3hx-68 

1920 

2100 


2290 
2480 
2690 
2910 
3160 


3460 v | 


———EEES | 


VALUES OF 


S*xBxH 


100 


260 
B00 
350 
400 
460 
520, 
580 
650 
730 
810 
900 
990 


1090 


1200 


1920 


2100 


2290 


2480 


2690 


2910 


3160 


3460 


SINGLE BULB ANGLES - — — — 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 


- — DOUBLE BULB ANGLES — 


Inches. 


21X-48 


o 
x | 
wn 


~ 
eo { 
wo 


x3 


9 Xs 


12 x35 x-66 


9 X38 X-50 | 
9 x3} x-54 | 


| 103 X34 Xx -54 


11 x34x-60 


114 x 34x -60 


12 x3} x-64 


12 x34x-72 


X +52 | 
X35 x -54 | 


x 34 x -60 | 
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BULB ANGLE FACE BARS. 


DEPTH AND THICKNESS OF GIRDER. 


. (See Co 


TABLE 17 


ntinuation. ) 


54x3 x-36 


“DO 


105 X 34 X-56 


12 x3} x-60 


84 x3 
9 XB X52 
9} X BEX +54 


10 x33 x-58 


11 x33}x-58 
114 x34X-62 


| 12 x3} -66 


fh ob ges Pee 
Oso Ose 


9 XS Re 


94 X34 x: 


2 x34 x-66 | 


|} 11 x8}x- 


12 x34x:- 


104 X 34 x -56 


X BEX +62 


6 x3 x-38 
42 


46 


dO 


56 


| 
11 ie ba 105 X 34 X 5: 
x +48 | 1 
“48 
“DO 


“D6 


Inches. 


2X +D0 


Inches, 


24 X50 


53 x3 x-34 

64x3 x40 53x38 x-36 
| 7yX3 X44 7 X3 x-40 
| ghx3 x46 74X3 X-44 
| 94x 34x50 | 83XB X-52 


114x34x-62 11 x345x-60 


12 x34x-70 


9 X38 X50 | 8X3 


9 x3hx-54 9 xX3}x-52 
10 x33 x-54 


104 X 34 X-56 


11 x3) x-62 | 11 x3} x-58 


| 12 x3hx-72 


10 3}x-50- 


104 X 34 X +52 


12 x35 x-68 | 


Tuches, 


27 X +32 


Inches. 


26 X D2 


Inches. 


28 X54 


| 6 x3 x98 B}X3 x34 
7 a are apne x38 | 
8 x3 x-48 ; 7hx3 tiga 

| 9 X8 X54 9 xB x-48 | 


10k xX3hx-56 10 x3) x-52 


12 x3}x-64 | 11x 3hx-62 | 11 X33 x-58 | 


3 X50 | 12 x3hx-68 113 X35x-66 


Denes: as | 12 x 3b x-72_ 


9 x 3b x52 9 X38 X-50 


9EXBEX-D4 9FXBEX-5O 


105 X35 X-56 | 105 X35 X52 | 


11 x3}x-60 | 11 x3)x-56 | 


11535 X-66 | 114 X 34 X +62 | 
| 


12 x3hx-72 12 x3}x-66 


54 x3 x-36 


64X3 X-44 


8 x3 x-48 
95 X 35 X-50 
105 X 34 X +54. 


11 x34x-62 


12 x3} x-66 


83X38 x-48 


9 XB X52 
9 x3 +56 
103 X 34 X +62 
11 x35 x-60 
114 X34 X-66 


12 x3}~x-70 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 5 4 
BULB ANGLE FACE BARS. (Concluded. ) 


DEPTH AND THICKNESS OF GIRDER. 
VALUES OF | 


Ss? x B x H | Inches. Inches. Inches. | Inches. Inches, | Inches. Inches. | Inches, 


100 | 29X54 30 X +56 31X56 | B82 X56 33X58 =| = -B4 X58 35 X +60 36 X-60 


190 A 


260 
| 300 
350 


400 


460 || | | 


730 


Zt 
~SINGLE BULB ANGLES 


810 
900 6 x3 x-38 5)x3 x-36 


990 | 7x3 X44 64x3 x44] 6 X3 x-40 


4x3 x-36 


Se 


1090 «|| | 9 x3 x48) 8 x8 x-48| 7hx3B X44) 7 xB x42) GbXB x4 


1200 | | 10 x3$x-520 9 x3 x-54 | 84XB X52) B xB x4B TXB x44) 7X3 X42) GEX3 X-38| 5Ex3 x-36 


1320 11 x8hx-56 | 10 x34x-56 | 94x3hx-52 |) 9 x3 x-54| Bbx3 x50) 8 X3 X46) 75X3 X44) 7 x3 x-42 


| 
| | pata 
| | | 


| 
1450 | 114 x 34x-62 | 11x 3hx-58 | 105x34X-56 | ObxBhx-56) 9bx3Bhx-50 | 9 XB X50) 8EXB X48) 7EXB X48 


1590) | y | 12 x3}x-66 | 12 x3}x-60 | 11 x3} x-60 11 x35x-54 10 x3}x-56 10 x34x-50) 9 x3 X-b2 | 8hx3 x-50 
: | pate 


1750 A| g8kx3 X-50 | 12 x 8 x -68 | 114 x 34 x -66 | 114 x 34-60 i x34x-58 | 10 X34X-54 | 95 X3bX-56 | 95x 35X-50 

1920 95 x34x-48 | 9 X38 5-50 | 84x38 x-50 | 12 3h x-70 58 103 X 34 X56 

2100 a 10 x3}x-54| 9 <3} x54 9 x8 x54 9 XB X-50 66 | 114x34x-62 

2290 : 11 x 3h x-56 | 105 X34 X-54 9k xXB3hX-56 | 9 x3bx-54) 9 x3 x-D4) 9 XB X50 | 8bxX3B X50] 12 x3hx-70 

aia eB 11x 3hx-62 | 11 x3} x-58 10) x3} X-56 108 x BB X-52 94x3hx-56 | 9 XBhx-54) 9 x3 X-D4 

2690 zl 12 x3} x -66 | 114 X 35 X-64 4 x34 x -62 x 3h x-58 105 X34x-58 | 105 x3hx-54 | 95x3hX-56) 9 <3) x-54 

2910 ; id 12 x3} x14 | 12 x35 X-70 | 12 x3) x-68 114. 34 x-64 11 3} x-62 11 x3} x-58 104 X 34 X-58 | 10} x34 x-54 
| 3160 | | 12 x34x-74 12 x3} -68 12 x3} x-66 114 X34 x -64 | 11 x3} x62 1 x3)x-58 

Paar is are rae ee, 

3460 v | | 12 x3}x-70 | 12 x3}x-66 | 12 x3} x-62 


LLL LLL LLL CC LLL ALN 
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SHELL PLATING. 


FULL SCANTLING VESSELS. 


FIRST . THICKNESS OF ee io SS 
LONGITUDINAL | prag PLATE! Se rei pire crag ie | From Flat Plate Keel 
ae ee | | to Upper Turn of Bilge 
L x D GARBOARD a = oe = 
STRAKE. | For ae At Ends. aha gla At Ends. | =e At Ends. 
q fi Skinz Inches, 7 Inches. Inches. Inches. | hie Inches. 
800 | BS 38 34 “30 26 | 28 24 
; 1100 . 36 -40 36 32. eit 5 30 26 
1450 37 “42 a 34 430 | 32 28 
1900 38 “44 per (aa gi ae al a 30 
| ou 39 as 42 ap 6 36 82 
}} ee : en ire) ee 
| 2900 40 7) te sage F 42 | +38 | 38 34 
3500 pai “50, rn ee 40 40) 36 
4200 42 52 48 48 | | 42 38 
| 4900 = ee? “50 “50 | “44 | ve st 
wie Ban0 44 | * 58 bi 54 pe +2 | . 46 | “46 40 
| 6450 45 60 456 ey ok ae tee 40 
| 7300 | 46 “6 aa fae Re ae 
= 8200 7 oy “60 ; “DR “DO *D2 +42 
9100 | 47 “68 62 60 452 4 aT 
10000 | 48 72 “G4 | 56 “44 
11000 49 wa 66 | ae 46 
ay, 12000. 19 78 “OS : | “60 46 
13000 50 “80 : 70 ‘ | “62 +48 
14000 5 51 84 74 vee 18 
15100 | 52 86 ae | 68 50 
16200 53 f 88 " 80 ; we 70 50 
17400 54 re ee | ‘72 2 
18600 5D “94 off 84 : is | 74 52 
19800 56. i eioay 98 “186 os ie 76 “D4 
21 100 : 57 1-00 a J 88 ; 78 ‘. se: 
22400 59 | 1-02 ; 90 ce te -4g2 are 36° 
23800 } 60 : 1-06 * 7 94 : : *B4 v< 58. 
25200 61 ar = lis 98 oa oe i 2 86 “60 
26700 e | a2 | 102 4 88 60 
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TABLE 18 


THICKNESS OF SHELL PLATING. 


From Upper Turn of 
Bilge to Strake 
Below Sheerstrake. 


For }-Length 
Amids. 


At Ends. 
pee Inches. 
+28 “24 
“BO "26 
32 | 28 
“Bd 30 
36 B82 
“BS | “D4 
10 36 
42 38. : 
“44 | *B8 
46 | 40 
“AS | “40 
“DO | 40 af 
52 “42 
“D4 “42 
56 “42 
“D8 “44 
60 “44 
62 46 
64 4G 
“66 “46 
G8 : “48 
70 18 
‘72 “D0 
74 “50 
76 52 
73 | BR 
“80 “D4 
82 56 
oe ay 


| Propeller Boss 


Plates. 


Inches, 


28 


COMPLETE SUPERSTRUCTURE VESSELS. 


217 
SHELL PLATING. 


tase 19 


wien ase TTT CER On THICKNESS OF THICKNESS OF SHELL PLATING. 
LONOVTUDINAL | PLATE KEEL)  wiaT PLATE XBL, | “Wing pan xem. | "st"ournaa'Sinate’ | Bigu Bawa 
NUMERAL. AuD to Upper Turn of Bilge. Below Sheerstrake. Propeller Boss 
GARBOARD — = % Plates. 
LxD STRAKE, a At Ends, wor ploests” |” ‘gt Bate, ee eee |, Ate = At Enas. 
ate i tae wae a ae ae eee ej ant h 
3500 41 “44 40 40 38 38 “36 | 38 if “36 erie “40 
: ~~ 4900 f) 42 : “A6 42 “42 “40 “40 “38 | “40 “BS 42 
ete “43 ii. “48 7 “44 “Ad 40 “49 83 42 : “38 “46 
m= D650 44 TG “6 pea ce ; soul is “44 ; 40 44 : } “40 : “DO 
6450 45 : | es “D2 “48 q “48 “42 44 “40 ad ii “40 “D4 
ae ieee te Lt ifn ie tok SEMEL Be. 
7300 46 | “D6 52 D0 “44 46 42 “AG | “40 56 
8200 ; “7 7 “DS D4 52° “46 a 48 7 42 0 : 0 56 
9100 4 47 7 _ eo 56. “D4 48 ' “D0 “44 50 | arr 56 
10000 : | 48 — 64 58 4 “4d or | “42 “60 
11000 | 49 whe 2 ah ; | 52 46 52 | a 60 
12000 | uae 70 62 D4 46 D4 | “44 “62 
* 18000 | oy 50 a 72 | et = 56 “48 “D6 “46 “64 
14000 ; 51 ie 76 " “66 dt) 2 =e oe “D8 “48 58 “46 “66 
15100 ; = 52 “78 : “68 ; “60 50 “60 z AG “70 
16200 ma 53 “80 70 SAL Ae 62 “DO ae al 48 “72 
~ 17400 " 54 “S84 74 po “66 52 | : “64 “48 “74 
18600 55 “86 76 ; “68 52 ; “66 50 76 
"19800 56 a 90 80 : 70 54 “68 | “00 78 
& 21100 ee 57 a 92 ; 32 aa one 56 : 70 D2 “80 
92400 |) bg ay ay See neni 74 6 : 72 d2 "82 
| ot |) oS oe : 5 . i ae 
23800 | 60 “96 “BO 76 08 “FA D4 “86 
25200 | 61 x 1-00. : “88 j : 80 “60 76 D6 “88 
26700. - 62 ; 1-082 hie “90 ; el > ees 82 “60 a “D6 “90 
28200 | 64 1-06 iF “94 2 he “84 *62 78 08 “90 
' 29800 ; 65 1-08 ; 96 : Meat, “86 “64 z “180 D8 “92 
+ 31400 | 67 1-12 a 1-02 : “88 “64 82 “60 “94 
$8000 
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SECOND 


LONGITUDINAL 


NUMERAL. 


Lx(B+D) 


BREADTH 


Sheer- 
strake 
and 
Ssrake 
below, 
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TOPSIDE SCANTLINGS. 


RULE 


SCAN 


TLING VESSELS. 


TABLE 


20 


(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


10 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


Inches. 


40 
40) 


41 


Inches. 


Inches, 


28 . 


Inches. 


28 


UPPER DECK. 


FLUSH DECK VESSELS. 


Increase to 
Stringer 


Inches. 


15 X30 


Stringer Plate. 


When One Deck is Fitted. 


When Two Decks are Fitted. 


2nd Deck of Stringers and Tie 
Plates. 


2nd Deck of Steel. 


WhenThreeDecks Plate, Deck 
are Fitted. | Plating ani 
Tie Plates 


and and 3rd Decks for Vessels 


of Steel. having 


Tis Plates and 
Deck Plating. 


Tic Plates and 


| Stringer Plate. Deck Plating. 


Inches. 


10 X +30 


15 X-30 


16 X-30 


10 X30 


10 X +30 


Inches. Inches. 


Stringer} Deck 


Plate. | Plating. 


| Stringer 


| 100 perCent. 
Deck Super- 


Plate. | Pliting. stractures. 


Inches. | Inches. 


Inche:. 


“02 


Inches. | Inches. | 


Deck Platine 
withia Line 


Deck Plating 
ibreast Dec 
Openings. 


Inches, 


41 


17 X-30 


10 X-30 


18 X +32 


20 X 82 


19 X -32 


10 X +32 


21-34 


23 X +34 


27 X +36 


10 X +34 


12 X-36 


11 X-34 


13 X +36 


30 X +36 


14-36 


32 X +38 


34 X +38 


16 X°38 


15X38 | 


38 X -40 


17 X-40 


20 X44 


20 X -42 


23 X +46 


DE SCA _ 
TOPSIDE SCANTLINGS TABLE 20 


FULL SCANTLING VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 7 2 _ 10 ae a - 
OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND {|— — — = -—- —— ae 
| | UPPER DECK. 
LONGITUDINAL | a = = 7 at = 
| FLUSH DECK VESSELS. | x 
NUMERAL, | go sigan Mees i ete eee ___| "atringer [Deck Pisting 
| Sheer- | below When Two Decks are Fitted. When Three Decks Plate, Deck | within Line 
strake | stringer | Ree Seas MN pee —_—_________—|_#e Fitted. | Flatingand| of Deck 
el OS Fall a | "ana Deok ofgtvingers and THe | ana peck of Stet, *iH and Ard Decks. or Vestas |sinimem 1 
| -Strake | Fiate. strake. ‘ a mali a et Deok Pisting 
| ——— — - . a a per Cent.|abreast Dec’ 
| pac | | Stringer Plate, | Deck Plating. Stringer Flats. Deck Plating. |Stiinger| | Deck Spiate. | Plating. | a bune™,, | Openings. 
ES : i — - _—_—--__—— | ____— | —| — —_—_ | —_— | —— — 
Inches. | Inches. | Inches | Inches. | Inches. | Tnches, Inches. | Inches, Tuches. | Inches. | Inches. Inches, Inches, Inches. 
25500 | 49 | 51 | -60 | -58 4 | 40 “D2 B4 460 | 44 4 34 
= |{——___—_ =e fe - - - -—--—— - - ~ | _ |— - —— - +--+ - ——_—— . — 
27000 | 49 | 52 | 62 | -60 | 56 | +42 56 | 86 | 46 | 30 | 46 | -30 14 34 
—_|———- ——| — -} —~ = |-—— || | —- 
28500 50 | 58 | 64 | 62 | 56 46 56 | +40 50 | 30 | 46 | -80 ie 36 
30000 50 | 54 | -64 | 62 | 58 | 50 58 | -44 | 54 | 80 | 50 | -30 16 36 
31500 | 50 | 55 | -66 | -64 58 | 54 | 56 | -30 | 54 | 30 “16 36 
-——| —n —|—— —— — - -| — |__| — —____— | ————— 
33000 | 50 | 56 | 66 | “64 60 | +58 | 60 | -B4 | 56 | -32 16 36 
34500 | 50 | 57 | 68 | 66 | 62 | 62 | 60 | -88 | 60 | 34 | -16 38 
— = - is —| * | ——_ = a — PSS : — | —_—__—— : Bie 2 
36000 = 50 8 68 66 66 G4 60 | 42 | 60 | -36 16 38 
oe | —_ = ~~ = Coca : aS 228 Sees 
37500 | 51 | 59 | -70 | +68 68 68 | 60 | 44 | 60 | 38 16 40 
~ SS - | : — — |——— = be —— 
39000 | ol 60 | +70 | 68 | “72 | 72 | | 62: | -46 | -62 | -40 “16 “10 
40500 bl | 61 | -72 | -70 | +74 74 | 62 | -50 | 62 | 42 | 16 “40 
eel hae a | ae | SP ao r = ees aes i caer oS 
42000 = 51 62 | -72 | -70 | <-78 | 78 64 | 52 | -64 | -44 16 40 
-s ss —} Se —= ee a | =: | 3 oe —— 
43500 | 51 | 68 | -74 | -72 ‘82 | 82 | 6f | 56 | 64 | -48 16 42 
45000 | 52 | 64 | -74 | -72 | °84 “84 | 66 | -58 | 66 | 50) -16 42 
= ae | | =| |-— | | - aes - = — —— —— a 
46500 | 52 | 65 | -74 | -72 | | 66 | 62 | 66 | 52 | 16 42 
men sare pes | — —|——|— meaner 
48000 52 | 66 | -76 | -74 | | | 68 | 64  -68 | “54 “16 42 
50000 | 52 | 68 | -76 | -74 | | -7o | -68 | -68 | -58 16 44 
| ne ae = a = fe — = cae x =, | = a ee | 7 a RS - ae _—__~_——- 
52000 | 58 | 69 | -78 | -76 72 | -70 | -70 | -60 16 44 
54000 | 53 70 | 80 | +78 74 | -74 | -72 | 64 16 “44 
setae Walsh a ee | Ba oe Eas ree = 
56000 53 | 72 | -82 | -80 76) 76 +74. | +66 16 46 
58000 54 | 74 | -82 | -80 80 | 80 | -74 | +70 16 46 
— SS | es ao ~ = ae = = set 
60000 54 | 76 | -84 | -82 82 | -82 | -76 | -74 16 46 
62000 54 | 77 | -84 | -82 | | -4°°| -84 | -76 | -78 | -16 48 
64000 | 55 | 79 | -86 | -84 | 86 | -86 80 | 80 | “16 48 
66000 | 55 | 80 | -88 | -86 88 | -88 - -84 | -84 “16 “48 
68000 56 | 81 | -88 | -86 | 90 | 90 +86 | -86 16 “48 
70000 | 56 83 | -90 | -88 94 | -94 | -90 | -90 | -16 “00 
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TOPSIDE SCANTLINGS. 


taste ZO 


FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH ‘ a 11 
oF parr: THICKNESSES FOR } LENGTH AMIDSHIPS. 
SECOND paren wasee ee aan = 
UPPER DECK. 
ae = FLUSH DECK VESSELS. | In 
NUMERAL. ee Shor é : | “Stringer [Deck Plating 
Sheer- | below When Two Decks are Fitted. When Three Decks Plate, Deck | within Line 
pant Stringer When One Deck ts Fitted — na ane Pad ame Pe aa G) po ii 
Lx(B+D) ed strake. | Sheer- : : end Deok of ‘Stringers and | 914 peck of Steel, 2nd and 3rd Decks | etvenan pp — 
Strake strake. PS of Steel. rosnnviae ‘ Deck Plating 
1 i { : = 1 per Cent. |abreas eC) 
al string Pinte | 0 Piatn and | ringer Piate,| Te PIates and |Suringor| Desk |Surnger| Deck paper. | Openings 
Inches. | Inches. | Inches, | Inches. Inches. Inches. Inches. Inches, Inches. | Inches. Inches. | Inches. Inches. Inches. 
1500 40 +30 +30 15 X +30 10 X +30 -02 
2000 40 +30 +30 16 X +30 10 X +30 02 
2500 41 32 +32 17 X +32 10 X +32 +02 
8000 41 32 +32 18 X +32 10 X32 -02 
3500 41 “34 34 19 X-32 10 X +32 | 02 
4000 42 36 | -86 | 20x-34 | 10x-34 | 02 
4500 42 +36 +36 22 X -B4 10 X -34 -02 
5000 43 38 *B8 24 X +36 10X-36 | “02 
5750 43 +38 +38 26 X +36 11 X-36 +02 
6500 44 -40 | -40 | 28x-36 | 12x-36 | 04 
7250 44 40 40 80 X +36 13 X +36 | 06 
8000 44 42 | -42 | g2x-88 | 14x-38 | 06 
9000 45 “44 42 35 x -40 15 X +40 10 
10000 45 45 “44 “42 38 X -40 16 X +40 14 *B0 
11000 45 45 46 “44 40 X -42 18 X -42 “16 “BO 
12000 46 45 “48 “46 44 X -44 20X44 42X44 16 X 44 “36 “18 30 
13000 46 45 “D0 “48 47 X-46 20 X -46 43 X -44 19 X +44 +36 “18 “30 
14000 46 45 52 48 50 X48 25 X48 45 X +46 24-46 +38 +20 *B0 
15000 47 45 “D2 48 53 X-48 82X-48 | 47X-48 26 X-48 +38 20 “BO 
16000 47 45 *D4 “DO 55 X +50 39 X -50 50 X +50 28 X50 “40 22 “30 
17000 47 45 “DA 50 “44 “30 “40 *B0 “40 14 +32 
18000 48 45 “D6 +52 48 +30 +42 +30 40 “40 “14 *B2 
19000 48 46 “D6 +52 50 “B+ 46 30 “42 “40 “14 +32 
20000 48 46 “D6 52 52 +36 “DO +30 “42 “40 “14 +32 
21000 48 47 +58 “D4 +52 *B8 50 +32 “44 “30 “42 +30 “14 +32 
22000 48 48 +58 “D4 +52 “42 +52 “B34 “44 +30 “42 30 “14 “B4 
23000 49 49 60 “D6 “D4 “44 “D4 | +36 50 | +30 “44 +30 “14 B4 
24000 49 50 62 58 “D6 “46 -56 38 “D4 30 | +50 +30 “14 *B4 
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TOPSIDE SCA NGS. ° 
Haag ase TABLE 20 


FULL SCANTLING VESSELS, (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH Zz 11 
OF | THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND - Sar EEE EEE - - — oo 
UPPER DECK. 
LONGITUDINAL — | 3 = 
NUMERAL. ee | | Strake _ - =n, FLUSH DECK VESSELS. - ey teste viaains 
rte leetegee| att | Dae Woon Bo Deck re iit, WERT) Fin as | Marea 
Lx(B+D) ana |**T!nger! straxe. | sheer- Wien (0.6 Deck 434 F3 boil “Qad Deck of Stringers and ond Deck of Steel, 2nd and srd Decks aatneae ca, 
Strake | Plate. ey Tie Plates. of Steel. = having = |Deck Platin 
es Stringer Plate. | Deck Plating. | Stringer Plate. | Deck Plating. | St#mger| Deck Stringer) | Deck i geper Openings. 
a: ae e. | Deck Plating. | Stringer Plate. | Deck Plating. | piate, | Plating. Plate. | Plating.| structures. 
Inches. | Inches. | Inches. | Inches. Inches. Inches. Inches. Inches, Inches. | Inches. | Inches. | Inches. Inches. Inches. 
25500 49 | 51 | -64 | -60 58° “50 58 “42 56 | -82 | -54 | -30 “14 “34 
MiB OR aba UN Pa a et, _ RR ES 
27000 49 | 52 | -66 | -62 60 ‘4 | 60 46 60 | +84 , +60 | +30 “14 36 
a re : aa ae 7 - = ae | ai \— - rs Nereane aie 
28500 50 | 53 | -68 | -62 60 ‘8°60 “50 60 | 38 | 60 | “34 14 36 
30000 50 | 54 | 68 | -64 62 62 | 62 “D4 62 | -40 | -62 | -36 16 “36 
31500 50 | 55 | -70 | -66 66 64 = | 62 | -44 | -62 | -40 “16 “38 
33000 50 | 56 | -70 | -66 68 68 64 | +46 | -64 | 42 | -16 +38 
34500 50 | 57 | -72 | -68 72 70 | 64 | 50 64 | 46 16 “38 
36000 50 | 58 | -74 | -68 74 4 | 66 | 34 66 | -48 16 40 
37500 51 | 59 | -74 | -68 76 76 66 | -68 +66 | +52 16 “40 
& cant x i a \ | 
39000 51 | 60 | -76 | -70 “80 80 68 | 60 -68 | -54 “16 40 
» ae fees ce ite Ms : a be os bad 
40500 51 | 61 | -78 | -72 “82 “82 68 | -64 | 68 | +58 | +16 40 
42000 51 | 62 } 78 | -72 “86 86 7 66-70 | 60 | +16 42 
43500 51 63 | -80 | -74 “88 “88 72 | -68 | -70 | -64 | -16 “42 
45000 52 | 64 | -g2 | -76 “92 92 74 | -72 | -72 | -66 16 “42 
46500 52 | 65 | -82 | -76 76 | -76 | -72 | -70 | -16 42 
Ss —— = ES — = ses | == ~ 
48000 52 | 66 | -84 | -78 78 | -78 74 | -72 | +16 “42 
50000 52 | 68 | -84 | -80 82 | +82 76 | -76 16 “44 
52000 53 | 69 | -86 | -80 sca |) “ooectad Skdald Colac bs se “44 
_ ——— a = es | eee ‘ r = = 
54000 58 | 70 | -88 | -82 | 86 | -86 | -80 | -80 16 44 
56000 53 | 72 | -90 | -84 88 | 88 | -82 | -82 | -16 “46 
58000 54 | 74 | -90 | -84 | 90 | -90 | -84 | -84 | -16 46 
60000 54 | 76 | -92 | -86 | 4 | -94 | -86 | -86 | +16 AG 
62000 54 | 77 | -92 | -86 | 96 | -96 | -90 | 90 | 18 48 
64000 55 | 79 | -94 | -88 | 1-00 | 1-00 | -92 | -92 | -18 48 - 
66000 55 80 | -96 | -90 ; 1:04 | 1:04 +96 | +96 18 “48 
— | J iad a bc ON 
68000 56 | 81 | -96 | -90 | 1-06 | 106 | -98 | -98 | “18 Bs 
70000 56 | 88 | -98 | -92 | 1:10 | 1-10 | 1-02 | 1-02 | +18 50 


222 


TOPSIDE SCANTLINGS. TABLE 20 


FULL SCANTLING VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH (12 ‘ Bi 2 
oF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND | = =e ; = —— 
UPPER DECK. 
LONGITUDINAL |_ — ane ne = —— ee - : aoe 
Strake FLUSH DECK VESSELS. Increase to 
NUMERAL. Bheek oe ee ee eee = —- ee Stringer |Deck Platin: 
i - d. When Three Decks Plate, Deck | within Line 
strake Stringer = wes banal = ashe sia = are Fitted. Plating hg o Coed af 
\. a ates nings & 
L x (B ma D) mad. c=eke | Sox naa tae nahin 2nd Deck of Stringers and | 944 peck of Steel. 2nd and 3rd Decks fi Beccles aeecterre for 
Strake | Plate. atrake Tig Eisies: of Steel. | having [Deck Plating; 
below ~ .., | Tie Plates and | ip Piakes uaa | wiviemed|lack | watiuaer| tack [Oden | teem 
. e Plates an e Plates an ringer ec Super- Openings. 
| Stringer Plate. | ‘Deck Plating. Sttinger Plate. | ‘Deoy Plating. | Plate. | Plating. Plate. | Plating. straceures. | 
sees Pad Se : 4 —|—- —_ ee a | | ze: eo |= 
Inches. | Inches. | Inches. | Inches. | Inches. Inches. Tnche:, | Inches, Inches. | Inches, Inches. | Inches. Inches. Inches. 
1500 40 “BO 30 | 16-30 | 10X-30 “2 
> ——————| ——_——— 3 = SE a) | RE . ae _ = SS — | —___ 
; es e 
2000 40 “30 30 | 17X-30) | «10 X-30 “02 
2500 41 32 0 |) «18X32 10 X +32 “02 
3000 4] “Bd +32 19 X +32 10 X -32 +02 
|_|] -——_|- ato ae _ — ey tee, 7 
8500 41 - “34 “32 21 X -34 10 X +34 “02 
4000 42 +36 “34 23X-34 | 10-34 +02 


‘ 4500 | 2 hia 138 36 25 X +36 10 X +36 +02 

5000 | 43 40 | 38 | 27x26 | uxes |) | Peas [eas 

5750 «| 43'| | 40 | 38 | 29x-36 | 12x-36 . | ia ee 

6500 4k 42 | 40 | Bix-s8 | 18x38 | i. ae oe | 04 
7950 of 4 : a we +40 ; 33 X +38 ? 14 x88. ‘% 1 ao | . 06 


8000 | 44 44 | -42 | 86X-38 | 15X-88 | 06 

~~ g000 «=| 45: | ~~ te | 44 | 88x-40 | 16-40 os ite e 1d, [ee | 
fooo || 45 | 45 | a6 | -s¢ | sox4o | asx4o} | | | ae ee ee 
11000 | 45 | 45 | as | 46 | 42x42 | 20x42 | | ate ee ee 
12000 «| 46 | 45 50 Premera 22X-44 Perer Weds | te pee as | 30 — 
13000 | 46 | 45 | -52 | 48 | 47x48 | 22x48 © 44x44 | 19x44 38. | 48 30 


14000 16 | 45 | -54 | -50 | s0x-50 | 25x-50 | 46x-46 | 24x-46 | -38 20 “30 
15000 ar | 45 “oa | 30 | 54x-50 | 82x-50 | 48 X-48. 26x48 40 | ; i ag +32 
16000 47 ar 56 | -b2 58x50 | 39 x-50 52 X50  98x-50 40 | > i 22 32 
17000 =| «47 «| 45 tga (Pen f° 80 ~ 480 42 “3 ; [ae en ; , 


18000 48 45 “8 “4 252 “30 “44 


19000 48 46 | -58 | -54 | “52 “34 Lh 50. 


20000 48 46 “60 56 “D4 “36 # “od 


21000 


22000 


23000 


24000 


TOPSIDE SCANTLINGS. ° 
C GS taste 20 
FULL SCANTLING VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH oa rat 12 
OF | THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND - - : aT = ieee : = 
| UPPER DECK. 
LONGITUDINAL . oer | eee oe a ss 
FLUSH DECK VESSELS. Increase to | 
NUMERAL, | so. mereka = Aine eDraete peer ke: ‘Striuger (Deck Platin 
Sheer- | below When Two Decks are Fitted. When Three Decks) Plate, Deck | within Line 
strake | stringer een aaa! Ba see are Fitted. —_ Plating and " poo 
Ete ee) and strake. | Sheer- ea OBe ra eOk be naneeds 2nd Deck of Stringers and | 9.4 peck of Steel. 204 and 3rd Deoks|" vessels interes 
Strake Plate. ftrake Tie Plates. | of Steel. having [Deck Platin 
Jone | fe = i> = Ta as 7 Desk | suviipes ene 100 per Cent. ee Dee 
. + ringer ! - 5 
Stringer Plate.| Deck Plating. oa Plate. | Deck Plating. pigee Plating. | Plate. | Plating. BAR os aie penings. 
Inches. | Inches, | Inches. | Inches. Inches. Inches. Inches. Inches, Inches. | Inches. | Inches. | Inches. | Inches. Inches, 
25500 49 1 68 | -62 62 52 62 46 60 “36 -58 36 18 +38 
| —— —— a $$ ee = - — — | —_— en 
27000 49 | 52 | -70 | -64 64 56 Od 52 62 | -40 | 60 | 88 | -18 38 
28500 50 | 58 72 | +64 64 60 | “64 -60 
30000 50 | 54 | -72 | 66 66 66 “64 
31500 50 | 55 | -74 | -68 ‘70 70 | 
33000 50 56 ‘76 | +68 74 “72 
34500 50 57 “78 “70 ‘76 “76 
36000 50 | 58 80 | -72 ‘78 7 | 
37500 51 59 -80 | -72 “82 *82 
39000 51 60 | -82 | -74 86 8600 
40500 51 61 | -84 | -76 
42000 51 62 “860 | +76 
43500 51 63 88 ‘78 
45000 52 64 “90 “80 
46500 52 65 *90 “80 
48000 52 66 “92 *82 
5OO00 52 68 “92 “84 | 
52000 53 | 69 | -94 | -84 | 
54000 53 70 96 “86 
56000 53 72 “98 “88 | 
58000 54 74 “98 +88 
60000 dA 76 1-00 | “90 
62000 54 77 1:00 | +90 
64000 5D 79 | 1-02 | -92 
66000 55 80 1-04 | -94 
Sa a jee =a. = ms ue = — 
68000 56 81 1-04 | -94 
ie Sa ee <a = a. 
TOV000 56 83 1:06 | -96 | 
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TOPSIDE SCANTLINGS. taste 20 
FULL SCANTLING VESSELS. (See Continuation.) 
PROPORTIONS OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH ae are eae 13 
oF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND ——_—— —__—_—_— = = - - 
UPPER DECK. 
LONGITUDINAL | = SS ee ae a, Se: - 
| Stake FLUSH DECK VESSELS. Increase to 
NUMERAL. ee ee: | : — —_ a -- Stringer Dec Pliting 
; Sheer- | below When Two Decks are Fitted. When Taree Decks Plate, Deck | within Line 
strake Stringer z AES are Fitted. | Hencts and 0 of) Deck 
Lx(B+D) and strake. | Sheer- When One Deck is Fitted. and Deck of Stringers and Tie | 9.4 peck of Stee}, 2nd and 3rd Decks ocraeete Reratntens fos 
Strake | Plate. pirate. Plates. of Steel. | having Deck Platin 
below. Tie Plates and Tie Plates and |Stringer| Deck rT Stringer| Deck ‘ig Ph aK 
Stringer Plate. | Heok Plating. Stringer Plate. | peck Plating. | Plate. | Plating, Plate. | Plating. | structures. | : 
Inches. | Inches. Tuches, Inches Inches. | Inches. Inches, Inches, Inches, | Inches. Taches, Inches, Inches. Inches, 
1500 40 82 | -B2 | 19x-80 | 10x “30 “02 
2000 40 34 | -32 | 20x-32 ie 10X-32- 02 
2500 41 ‘B34 | +82 | 22-32 | 10X-32 | | -02 
3000 4 36. | -34 | 24x-34 | 10-34 | 02 
3500 41 36 | Bt | -24xBe | 10-34 | 02 
ale ea x pie ee eal PO om oe Sea al Sl fo i 
4000 42 38 | -36 26 X36 10 X36 02 
4500 42 40 | -86 28 X +36 10 X36 | 02 
5000 43 42 38 30 X-38 11 X-38 | 02 
5750 43 42 | -38 | 32x-38 | 12X-38 | | 02 
6500 14 44 40 34X40 13 X-40 O4 . 
7250 44 44 42 36 X-40 14x -40 06 
8000 44 46 | +44 39x-40 | 15-40 | -06 
9000 45 48 | -44 11x 42 16 X +42 10 
10000 45 |.45 | -50 | -46 | 48x-44 | 18X-44 “14 “30 
» — — — - —-——-} — - — = - oni ——|— — — } _ —— 
11000 45 45 D2 | -48 43 x: 46 20 X +46 16 30 
12000 46 45 | -54 | +48 46X46 | 22X-46 42X44 18x44 | -40 | | = <715 30 
13000 46 45 | 56 | -50 48X-48 | 23X-48 44 X44 21X-44 40 18 “30 
“ =e pre a ae i des > = oa 
14000 46 45 | 58 | -50 | 50-50 30 X50 46X46 25 X-46 42 20 “30 
— - 2 fh a a » | ana = oi | > 
15000 47 | 45 | -60 *52 54 X& +50 33 X-D0 49 X48 29X48 | 42 *20 +32 
16000 47 | 45 | 62 0-54 46 30 42 | 80 | -42 | “14 32 
17000 | 47 45 | -62 56 “50 30 46 30 | -44 14 34 
18000 8 | 45 | -64 | -56 52—Ci| S82 48 30 | -44 | -30 | -42 14 34 
——————— x ne eel —S ee " = 
19000 48 | 46 | 66 | -58 |  -56 “34 D4 “30 -46 | -80 | -44 | 14 34 
20000 48 | 46 | -68 | -58 60 | -36 58 | -82 | -50 | -30 | -48 | 80 -16 36 
21000 | 7 “tae PG pea . 
22000 
23000 
24000 
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TOPSIDE SCANTLINGS. 


taBLe ZO 


FULL SCANTLING VESSELS. (Gee Coninuatone 
| | PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH | 13 
OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND — —— = = | 
UPPER DECK, 
LONGITUDINAL —_ = if = == == —_——____-—___— 
NUMERAL. | ooo. | ego La at = ss | | Singer [Deak Blasting 
| | Sheer- | below | When Two Decks are Fitted. |When Three Decks) Plate, Deck | within Line 
| strake | stringer = sae é 2. | are Fitted. Plating and| of Deck 
Lx (B =f D) |} and | ut strake. | Sheer- | When One Deck is Fitted. | and Deck of Stringers and a, ey ead Sud asd OGkN ed wines Ph ramenaese 
| Strake | : eee! | Plates. of Steel. | oes : <a ig 
| E -— 100 per Cent.|abreast Deck 
peloy Stringer Plate. | Deck Plating. | Stringer Plate | Deck Plating. irr ia Plating | a ens pea ently Openings. 
Inches. | Inches. | Inches. Inches Touches, Inches, | Tuches. Tuches. Inches. | Inches, | Inches, | Inches. Inches, Inches, 
25500 49 d1 “78 “66 “68 +52 “68 “46 66 | +38 “64 +36 +20 +38 
27000 49 52 “80 “68 “70 “D6 ‘70 52 “68 40 “68 B38 “20 “40 
28500 50 | 53 | -82 | -68 72 60 70 58 68 | 44 | -70 | -42 20 40 
30000 50 54 “84 72 72 “66 “72 62 “72 46 | -72 44 | 22 “40 
eee = is = ee oe ee |— = | eee es a 
31500 50 Dd “86 “74 76 *70 ‘74 50 | “74 46 22 +42 
33000 | 50 56 “88 “74 78 ‘74 ‘76 “DA ‘76 “50 22 42 
34500 50 57 “90 ‘76 “80 ‘78 “78 D8 ‘78 “54 22 +42 
36000 50 58 +92 78 +82 “80 “80 62 | -78 “D8 24 “42 
37500 51 59 “92 “80 “80 “64 “80 “62 | +24 “44 
39000 Dl 60 “94 “82 “84 “68 “84 “64 “24 “44 
i eae Ses = bs | ee ee a ee ena Po = —  & Lo on 
40500 51 61 “96 +82 “84 ‘70 +84 66 | +24 “44 
42000 51 62 “98 “82 “86 72 | °86 68 “24 “46 
43500 §1 63 1-00 “84 *88 | +76 +88 72 +24 “46 
ae: = = Zs a = ees eo 02 4) be ES —— ai J 
45000 62 64 1-02 “86 “90 “80 “90 “74 | “24 46 
| 46500 b2 65 1-02 88 “92 82 | “92 76 24 “46 
= ame oie S | eae) ee es = = = ts eee = ans .| ~~ 
| 48000 52 66 | 1-04 90 | “92 84 | -92 +80 “24 “46 
50000 52 68 1-06 “92 “96 +88 +94 +82 24 “48 
| 52000 53 69 1-08 “92 “98 *92 | “96 “84 | +24 “48 
| 54000 53 70 1-10 “D4 | 1-00 96 | +98 “88 +24 48 
56000 53 72 1-12 “96 1:02 | 1:00 | 1-00 “92 “24 “48 
58000 54 | 74 | 1-14 | -96 1-04 | 1-04 | 1-02 | -96 | +24 50 
— —— a = — = | = 
60000 54 76 1-16 “98 1-08 1-08 1-06 1:00 | “24 “DO 
62000 54 ‘ith 1-16 1-00 1-12 1-12 1-10 | 1:04 | “24 *DO 
64000 DD 79 118 | 1:02 1-16 1-16 1:14 | 1-08 +24 +50 
66000 55 80 1-20 | 1:04 1-20 | 1-20 | 1:18 | 1-12 +24 50 
68000 56 | 81 | 1-22 | 1-06 1-22 | 1-16 | -24 50 
T0000 | | 
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FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
| 
BREADTH 132 2 se 7 THICKNESSES 
OF 7 acs ¥ THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
SECOND - — ———$__—_—_—_—_———— 
UPPER DECK. 
LONGITUDINAL Rak Cape a | es t — = ge eee = 
NUMERAL. Stroke Le 7 sn Gel — os i aaamni z —— garry Deck Plating oer. 
Sheer- sheee ibelow| When Two Decks are Fitted. When Three Decks Plate, Deck | withinLine “has dy |Thickness 
atraka | When One Deck is cs are Fitted. Plating and| ofDeck pper of 
Lx(B+D) ana |= '7!28° strake. | Sheer- Fitted. 2nd Deck of Stringers | 9.4 peck of Stee], 2nd and Srd Decks) 2!¢ Flates Openirgsand po oiso| UPrer 
Plate. | and Tie Plates. oS of Steel. for Vessels Minimum for mi ickness| Deck 
Strake strake. = having (|Deck lating) “‘Gerie heat 
below. Stringer au eee | Stringer ako Stringer| Deck Stringer) Deck gt a penne Plates at | *¢ Ends. 
Plate. Plating. Plate. Plating. Plate, | Plating. | Plate. | Plating. atrdotures. Ends. i 
i _ “Jnches, Inches. Inches. | Inches. Se Taaheaiee Inches. Tnohee. Ingen: Inches. “Inches. Tunhies: linet. Inches. Inches. Inches. Inches. 
1500 40 | 34 | +382 | 20X-30/10X-30 | 02 | 12-24 
2000 40 *36 | -B2 | 22. x-32| 10 x-32 02 12-24 | 
eae Pees Lorre sete = ae pie a2 ee | aS F = ae re 
2500 41 -36 | -B2 | 24X-32| 10-32 02 18 X -24 
3000 41 38 | -B4 | 26X-34/10X-34 02 14 x -24 
3500 41 38 | -B4 | 26X-B4| 10 X-34 02 15 X +26 
4000 42 40 36 | 28X-36|10X-36 02 16 X +26 
eh ie Zs it % = am b —| ae in ae = eae at 
4500 42 40 | 36 | 30X-36/ 10-36 | +02 17 X +28 | 
5000 43 -42 | +88 | 32X-38|11X-38 02 (18X-28 
5750 43 42 | 88 |34X-38|12X-38 | 02 20-30 
6500 44 | -44 | -40 | 36X-40/13X-40 “O04 21-32 
We Se SS eee | ee = el = : Coaeees |. eens © LSEES t aS) ee ee 
7250 44 46 | -42 | 38X-40) 14-40 | 06 (23 X +32 
8000 44 | 48 | -44 |40X-42/15X-42 / +06 25 X34 
9000 45 50 | -44 | 42X-44/16X-44 “10 26 X +34 
10000 45 45 52 | -46 |44X-46/18X-46 “14 30 | 27X-34| -30 
11000 45 45 | -D4 | -48 | 44-X-48/20X-48 “16 “30 =| 28-34] -30 
12000 46 45 D6 | -5O | 46 X-48| 22 x-48/42x-44|18X-44) -40 18 30 | 29X-+34| -30 
= —— “ee =. a al _. << ce. 4 e: 
13000 46 45 +58 | 50 |48X-48| 24x-48 44x dd 21X-44| -40 “18 +30 30X-34| +30 
wa — he f el ns —| = = po eT ee : 4 ee 
14000 46 45 “60 | 52 |50X-50|27X-50 46 X-46 | 25X-46| -42 +20 +30 31X-34| -30 
15000 47 45 62 | +54 155 X-50) 34x -50 | 50 X-48 | 30 X-48 | -42 +20 32 32-36) -30 
16000 47 45 64 | +56 “46 +30 +42 +30 42 | “14 +32 (33X36) +30 
17000 47 45 | -66 | -58 52 +30 46 30 “44 “14 | 34 33 X-36| -30 
ee aeSES es “eee pee: = ae Lee i ‘ ais: 
18000 48 45 “G8 | -58 “DA 32 | -50 “30 “44 +30 42 “14 “B4 34X-36) +30 
Reese ak | Be a es | Se eee oe rs wi 
19000 48 46 ‘70 | 60 | +58 “B34 56 | +30 “46 30 | +44 “14' “| +34 (34X38) 330 
——— ao = a ee = | | a : a |--- ——- ss al ae 
20000 48 46 ‘72 | -60 62 | +36 “60 +32 +52 +30 “D0 “B30 “16 +36 185 X-38) +30 
21000 48 47 ‘74 | -62 “64 +38 +62 *B4 D6 +30 “D4 +30 “16 “BG 35 X-38|  -30 
22000 48 48 | -76 | -64 “64 42 “64 *B6 “62 +30 60 30 | “16 “B38 (35 x “38 +30 
23000 49 49 ‘78 | -66 “66 46 “66 “40 64 +32 *62 +32 “18 38 36 X-38) +30 
24000 49 | 50 “80 | +68 “68 “48 “68 “42 “66 +36 “66 “B+ “18 38 36 X-38) +32 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 
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TABLE 20 


(Concluded. ) 


TOPSIDE SCANTLINGS. - 
FULL SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


SECOND 


LONGITUDINAL | 


NUMERAL. 


Lx(B+D) 


27000 
28500 
30000 
31500 
33000 
34500 
36000 


STEN 


hal 
40500 
42000 


43500 


£5000 
46500 


48000 


54000 


56000 


60000 


62000 


Sheer- 
strake 
and 
Strake 
| below. 


Inches. 


49 


BREADTH 
OF 


Stringer 
Plate. 


Inches, 


D1 


Sheer- 


strake. 


Inches. 


82 


“84 


6200) 


66000 


70000 


| Strake | 


below 


Sheer- 


strake. | - 
| Stringer | 


Inches. | 


When One Deck is 
Fitted. 


183 


‘THICKNESSES FOR 4 LENGTH 


AMIDSHIPS. 


UPPER D 


FLUSH DECK VESSELS. 


CK. 


gnd Deck of Stringers 


When Two Decks are Fitted. 


and Tie Plates. 


2nd Deck of Steel. 


Increase to | 


Stringer 


When Three Decks Plate, Deck 
are Fitted. 


eel. 


Deck 


Plate. Plating. 


| 

| 

| Tuches. 
52 


Inches. 


‘70 


D6 


Stringer 


7 
| Stringer 


C Plate. 
J — 
Inches, Juches. | 


“70 +48 


Deck 


Plate. Plating. 


Toles 3. 


42 


Plating 


Deck 
Plate. 


Inches. | Inches. 


| 
| String er 


Deck 
| Plating. 


Plating and 
Tie Plates 


BS and 3rd Decks 
of Sti for Veszels 


having 
100 per Cent. 

Super- 
structures. 


Ineha 28, 


“BG 
“38 
“42 


44 


“98 
1-00 


1-02 


“98 1-04 


| 1-02 
1-08 


| 1-12 


1-06 


1-08 


1-10 


“98 


| 1:02 


Inches, 
“20 


20 


Deck Plating 
within Line 
of Deck 
Openings and 
Minimum for 
Deck Plating | 
abreast Deck | 
Openings. © 


THICKNESSES 
AT ENDS, 


Stringer 
Plates at 
Ends of 
Upper 
Deck, also 
Thickness 
of Tie 
Plates at 
Ends. 


Inches, 


38 


37 x40 


I 37-40 
l38x-40 


| 88 X 42 


(39X42 
899 xX -42 
(39 X42 


(40 XA m 


43 X46 


43 * -46 


Inches, 


36X40} +32 


37 X -40 


38 X +42 


43 X46 


44-46 


| 44x -48 


44x48) 


|45X-48 


| 45X48 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel nay be the same as the thickness 
of the side plating at the ends of the vessel. 
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TOPSIDE SCANTLINGS. TABLE 2a | 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
10 
SECOND BREADTH "THICKNESSES FOR 4 ‘LENGTH AMIDSHIPS. -* 
LONGITUDINAL oF a UPPER DECK, i 
NUMERAL. When Two Decks are Fitted. bas When Three Steel Decks ni iesik Sicaime 
" - ; are Fitted. within Line 
L x (B+ D) —____________| Sheerstrake. Po doecteal ant hag cas ana 2nd Deck of Steel. 2nd and 3rd Decks of Petes it 
Sheer- | | Steel. | Minimum for 
eet a | me Pistesana| Stringer Deck Canalis a 
onelow. - "2 | Stringer Plate. / peck Plating. Plate. Plating. Plate. Plating. | Openings. 
alas Tuches, Inches, Inches. Inches Inches. Inches, Pata Inches. Inches. Inches, | Sab 
12000 46 45 40 “40 42 X-42 12 X-42 +34 30 
13000 46 45 “42 +42 | 42X-42 12 X-42 +36 *BO0 
14000 46 45 “44 “44 | 43 X -42 12 X-42 +38 | +30 
15000 47 45 46 46 | 43x-42 | 13x-42 40 | | +80 
= —— ee 8 ae nl ee 
16000 47 45 46 46 | 44X42 | 14X-42 40 | “30 
————- _— z | ay a | 
17000 47 45 48 48 | 45%-44 15 X +44 40 | | 80 . 
as A ) iy m 
18000 48 45 48 48 | 46 X-44 18 X44 “42 | -88 | +80 | 
19000 48 46 50 50. | 46x46 | 25x-46 42 40 30 
20000 48 46 50 50. | «BO X-48 | 27X48 42 | 40 30 
: | e = a Seer aS, | -; _ 
21000 48 47 +52 +52 53 X-48 32 x-48 44 +42 “30 
22000 48 48 “52 52 55X50 | 385X-50 44 “42 | 432 
23000 49 49 “D4 “54 57X50 | 40-50 44 “42 32 
24000 49 50 6 56 60X50 | 45-50 ad a7 32 
25500 49 51 “D8 “D8 | 48 +32 “46 “44 +32 
27000 49 52 +58 “D8 “D0 B34 “46 46 l “B34 
28500 50 53 “60 “60 +52 *B8 “48 “46 | “34 
30000 50 bd 62 60 | -54 40 48 48 | «84 
81500 50 Dd +62 “60 +56 “44 “D0 “36 “D0 “36 
33000 50 56 64 62 | -58 AG 50 38 50 | 86 
34500 50 57 “64 “62 “D8 “D0 +52 +38 “D2 “BO 
36000 50 58 “64 “62 “D8 “D4 “D4 “40 +52 “36 36 
37500 51 59 66 “64 56 42 52 38 38 
Ls = as = es ae 
39000 51 60 66 “64 56 44 54 38 | 38 
40500 40 | 40 
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TOPSIDE SCANTLINGS. - TABLE a 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
10 
SECOND BREADTH ae THICKNESSES FOR } LENGTH AMIDSHIPS. are te aa 
LONGITUDINAL or apr as a = UPPER DECK. - - 
NUMERAL. | When Two Decks are Fitted. When Three Steel Decks Deck Plating 
= ; | __—_—«S¥e Fitted. __| within Line 
L x (B + D) | Sheerstrake. | feoretrake, Ne ee and Deck of Steel. and and ard Decks of | pact nag 
Sheer- eel. Minimum for 
rego Oe | Stringer Deck Stringer Deck Keelaes Dede 
ea e . Stringer Plate. | Deck Plating. Plate. Plating. Pilato, Plating. Oneninee 
= Inches  Tnohes, he eee ee Inches, Inches. Inches. 7 Wtnehes, Tnches, Taoher ict 
42000 51 62 “68 “66 “60 48 D8 +40 “40 
43500 51 63 70 “68 62 “52 60 42 | -42 
45000 52 64 fe 70 “64 54 || +62 44 +42 
46500 52 65 ‘74. 72 66 “D6 “64 +46 “42 
48000 52 66 “74. 72 -68 +58 “66 “D0 +42 
50000 52 68 -76 “74 -70 62 = | “68 “D4. “44 
52000 58 69 76 4 | 70 66 68 56 wr 
54000 53 70 78 ‘76 “72 ‘70 “70 “60 “44 
56000 53 72 78 76 “74 “74 “70 +62 “46 
= — _.|— — | — 
58000 54 74 “80 “78 78 78 | “72 “66 “46 
60000 54 76 “80 ‘78 “82 82 | °74 ‘70 “46 
62000 D4 77 +82 “80 “84 “84 ‘76 “74 -48 
64000 5D 79 “82 “80 “86 +86 ‘78 “76 +48 
66000 5D 80 “82 “80 “90 “90 “80 “80 “48 
68000 56 81 “82 “80 “92 “92 “84 “84 “48 
70000 56 82 +84. +82 +96 “96 “86 “86 “50 
—_ al Gon = 2 | EE a sania 
72000 56 84 “86 84 = | 1-00 1-00 “90 “90 “50 
74500 56 86 “86 “84 1-04 1-04 | +92 +92 “50 
_ a — | | = 
77000 57 88 88 86 | 1-08 108 | -96 96 “52 
| | 
a viewatens x : < | = 
79500 57 | «90 “90 88 | 1:12 1-12 1-00 100 | +52 
= | = = = — ie ee 
82000 58 92 “92 “90 1-16 116 | 1-04 1-04 +52 
= sae | SS =} = 
84500 59 |) O94 “94 +92 1-20 1:20 | 1:08 1:08 +54. 
87000 60 | 96 “94 “92 1-12 1-12 “54 
| | 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


11 


SECOND BREADTH iat ’ 
LONGITUDINAL or 
NUMERAL. 
L x (B + D) Sheerstrake. 
sateen ES 
below. | 
a een Seay ea 
12000 46 45 “42 
= 18000 Pres 5 46 eb. a |. “44 
14000 ; “4 ; is 46 
ee i ee ee 
16000 : 47 45 48 
17000 47 n 45 48 
18000 an aera aes 
19000 48 Na, “DO 
cae 20000 48 ; 46 _* 
c 21000 48 47 “52 
tk 22000 a 48 48 “D4 
a 93000. | 49 49 56 
Zz 24000 a5 19 = 58 
95500 ae ee 
97000 a 49 52 60 
~-shgg500 50 ; ‘ a 
— 30000, 50 D4 a “62 
“$1500 ~~) 50 55 64 c 
88000 50 56 64 
_ es P | ae 
34500 ;} 90 57 | “66 
= —s =| — = 
36000 50 58 “66 
Sere ae are ee 
> wands | reel eo obs 48 
 a0s00. nf 51 61 i} -70 


Strake below 


Sheerstrake. | 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


UPPER DECK. 


When Two Decks are Fitted. 


= =. s ! 
2nd Deck of Stringers and Tie © 
Plates. 


2nd Deck of Steel. 


When Three Steel Decks 


are Fitted. 


2nd and 8rd Decks of 
Steel. 


Deck Plating 


within Line 
of Deck 
Openings and 
Minimum for 
Deck Plating 


inet | ret gee ae | eee. | ee 
Tashen, mie ie ae E; wee ‘x Tiana Inches. a Inches. ; 
42 42X42 | 12X42 36 30 ) 
od wxae | 19%-49 |. 86 sald 
i ade 43X42 | 12-42 38 ae er 
: a6 wie | ead} “B8 Te +30 | 
Oy wed | deed Ge : 30 
de | apnae | sxe ba o | 
oo | deed | Teas he ap 38 80 
50 47x46 | 95x-46 42 40 30 
50 pixas | a7%-48 re 40 | 80 | 
ae b4 ik Bx “48 eS | ” te “30 | 
52 57x-50 | 85X-50 av i39- ph | 32 
“54 6ox-50 | 40x-50 a4 Beye 32 
56 aay g2 |. (-48 44 ae es 
is ae itn ares 
58 30 34 a 4 46 34 | 
pid Sek ian |_ aa : 
58 30 | 36 50 48 34 
-60 52 ee 52 | “48 “BA ; 
oo | ‘ba 40 | 52 Be a ee ce 
60 : 56 ; | 46 | 52 38 ape 36 5 
2 =i | 30 “D4 “42 “D4 “36 
62 a ee A 6 ans: 
62 a a & BA tewl oh hee 
64. | | 38 Z wo 58 | “42 88 
“64 a ease iis i | ei a “60 i “44 40 
66 ; - | 62 bs 56 62 | 46 40 
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TOPSIDE SCANTLINGS. . 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
tL 
SECOND BREADTH 5 e cs " THICKNESSES FOR 3 LENGTH AMIDSHIPS. 
LONGITUDINAL Or - UPPER DECK. 
NUMERAL. - ———- oe — 
When Two Decks are Fitted. When Taree Steel Decks Deck Plating 
| Strake below ila i eat re — - eat brie ac ber Pos 
L x (B + D) ae Sheerstrake. | Sheeratrake. | 224 Deck of ro and Tie 2nd Deck of Steel. 2nd and 3rd Decks of Openings and 
Sheer ates. Steel. Minimum for 
a Stra rad | : RS) ae J “Strin or Dec; Strin Se 5 : Deck ; “| Toraiek perk 
gag" = | Stringer Plate.) Deck Plating. Pinte. Plating. Plate. Plating. | Openings. 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
42000 51 62 “70 66 “64 +58 +62 “D0 “40 
43500 51 63 “72 “68 “64 *62 64 52 “42 
45000 52 64 74 “70 “66 “64 66 54 42 
46500 52 65 76 “72 -70 “64 “66 “D8 +42 
48000 52 66 78 “74 72 66 “68 *62 +42 
50000 52 68 “80 76 74 “70 ‘70 66 44 
52000 53 69 “80 76 76 74 72 70 | -44 
Lt ee | oe = eA — od a ae 
54000 53 70 82 78 78 -78 76 74 | 44 
—- a |. 
= Ss — = | Pama = an: = | 
56000 53 72 82 78 | “82 +82 78 -76 | 46 
58000 D4 74 “84 “80 “84 “84 “80 80 AG 
60000 54 76 “84 80 *88 “88 +82 “82 “46 
= = toe 1 = etn Ye a 
= | 
62000 D4 77 86 82 “92 +92 86 86 | 48 
64000 55 79 “86 82 “94 “94 +88 “88 +48 
66000 55 80 +88 +84 “98 “98 92 “92 “A8 
68000 56 81 “88 “84 1-02 1-02 “96 “96 48 
70000 56 82 -90 86 1-06 1-06 “98 Y8 +50 
72000 56 84 92 *88 1-10 1-10 1-00 1-00 “O00 
74500 | 56 86 °92 +88 1-14 1-14 1-04 1-04 50 
== =a ed a > = = som —— — = 
77000 57 88 “94 “88 1-18 1-18 1-08 1-08 52 
79500 57 «4 290 96 | *90 1-12 112 | +52 
a f= es Es = 
82000 58 92 “98 +92 1-16 1-16 “02 
84500 59 94 1-00 “94 1-20 1-20 “4 
hei ee or. al 7 7 | 
87000 60 96 1-02 “96 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


12 


TABLE Al 


(See Continuation.) 


SECOND BREADTH ‘THICKNESSES FOR 4 LENGTH "AMIDSHIPS. 
LONGITUDINAL OF ea aati ange wee % Bec aha Tas 
NUMERAL, a SS a ee ee 
When Two Decks are Fitted. When Three Steel Decks Deck Plating 
are Fitted, within Line 
L x (B+ D) ; = Bhoeratrake. | eerstraxe | #24 i -e and 2nd Deck of Steel. and and 3rd Decks of neprtage oa 
Sheer- 4 Steel, Minimum for 
a perake re < Tie Plates and ) Stringer Stringer Deck | ean bee 
e pelow. = Stringer Plate. Deck Plating. Plate. Plate. |  Piating, Openings. 
Inches, at Inches, Inches, Inches, Inches. Inches. Inches, Inches. Inches. 
12000 46 45 “44 “44 42 X-42 12 X-42 “38 “30 
13000 46 45 46 “44 42 X -42 12 x -42 +38 *B0 
14000 46 45 “46 46 43 X -42 12 X-42 38 +30 
15000 47 45 48 “46 43 X -44 13 X +44 B38 *B0 
16000 47 45 “D0 “48 44 X -46 14 X +46 “40 *BO 
17000 47. | 45 “50 48 45 X46 15X46 | +40 “30 
2 cae pees ae it = : — = = 
18000 48 45 “D2 “D0 46 X-48 ISxX48 | 40 38 | “30 
19000 48 46 BA 52 48xX-50 | 25-50 42 40 | 80 
20000 48 46 “D6 +52 51-50 28 X-50 “42 40 | *B0 
21000 48 47 56 “D4 5D X +D0 32 X-50 “44 +42 “BO 
22000 48 48 “D8 54 60 X+D0 35 X-50 | “44 +42 32 
23000 49 49 58 5G “46 32 46 “44 32 
24000 49 50 “60 D8 48 BL “48 “44 BA 
25500 49 51 62 58 52 36 | 50 46 34 
27000 49 52 62 58 D6 0 | 50 48 “36 
28500 50 53 “64 “60 56 Ad | o4 “D0 36 
30000 50 D4 “64 “60 58 48 Tita} d4 “36 36 
31500 50 DD “66 “62 “58 52 “D8 6 +38 38 
33000 50 | 56 “66 62 “60 56 “60 “D8 “40 38 
34500 50 57 “68 “64 “64 62 “60 60 42 | 38 
36000 50 | 58 “68 66 66 “66 62 62 46 “BS 
ee ne ‘ baetan el) ee | 
- } | 
37500 51 59 -70 66 *62 | 62 “D0 40 
39000 51 60 -70 -66 “64 64 | -52 40 
40500 51 61 72 “68 “66 66 “D6 42 


233 


TOPSIDE SCANTLINGS. - 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


12 
SECOND BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS, - - > 
LONGITUDINAL UPPER DECK. 
NUMERAL, a oe —— - = i+ — 
When Two Decks are Fitted, When Three Steel Decks Deck Plating 
| | ackks Telew — - are Fitted. Meg pene 
= je —— ————$$_—_____—— - e 
Cree = BD) ~ |penoexsureks Sheerstrake. and gag agli and | 2nd Deck of Steel, 2nd and 3rd Decks of Openings and 
Sheer- | shad | Steel. | Minimum for 
strake Stringer ————————— —- == — Deck Plating 
eee % | a Stringer Plate. | Deck Plating, | oe | plating, sir paring: Oat 
Inches. Tuches, Inches. Inches, Inches, Tuches, Inches, Inches. Inches. Inches, Inches, 
42000 D1 62 “72 68 “68 “66 “68 “60 “42? 
= = = 
| | 
13500 51 63 74 ‘70 ‘70 ‘70 ‘70 *62 42 
a = p | ax: 
45000 h2 G4 -76 72 72 ‘72 72 “64 “42 
: i; | a w ~ antes 
46500 52 65 ‘78 74 76 76 ‘74 “68 Ad 
48000 52 66 “80 76 | 78 75 ‘76 ‘70 Ad 
es | —————— —____— 
50000 52 68 +82 | 78 *82 | “82 78 ‘74 “44 
= a les : ee \- 
52000 5B 69 “84 78 “84 | Sd 78 78 At 
a= -| : — 
54000 53 70 “86 “80 88 “88 *B2 | 82 “46 
56000 53 72 “88 “82 “90 90 *S4 “84 46 
D8000 D4 74 “90 “82 “O4 | “94 “SR 88 “A6 
== a | oe 
60000 D4 76 “92 “84 | 98 | -98 92 | 92 48 
62000 54. 77 “92 “84 Peon 1-04 96 96 48 
64000 55 79 94 “86 1-08 1-08 1-00 OO 48 
66000 5p. 80 “96 “38 1-12 1-12 1-04 | 1-04 48 
| ee ae 
GR000 56 81 “98 “90 1-16 1-16 1-06 1-06 +48 
70000 56 82 98 | -90 | 1:20 | 1:20 1-10 1-10 “50 
} | i. = 
| | E 
72000 56 84 100 | -92 1:12 | 1-12 “00 
— =8) = pee a RET ds ot a had Serer 
74500 56 86 1-00 +92 1-16 1-16 “DO 
77000 aye 88 1-02 “94 1-20 1:20 “52 
t hes . 
79500 57 90 1-04 +96 
7 on —— = = # = = — | —— 
| 
4 82000 58 92 106 | -96 
. z aes ae ae ; Teer i = | if ee, 
84500 | 59 94 1-08 ‘98 
Se een cere: E | aan aa 
87000 | 60 96 1-12 1:00 | 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE An | 


(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
SECOND BREADTH THICKNESSES FOR | LENGTH AMIDSHIPS. se ie 
LONGITUDINAL oF cS UPPER DECK. i 
NUMERAL. When Two DecksareFittea. 8 |= When Three Steel Decks eel otaatee! 
Strake below rae ; = ty al pers <r Wea are Fitted. _ within Line 
Lx (B = D) Sheerstrake. | Sheerstrake. 224 Deck bef ar and Tie 2nd Deck of Steel. gnd and 3rd Decks of cnunines Lite 
Potty aiine ethene Steel. | Minimum for 
nd Btrake |, below | Tie Plates and | Stringe Deck | Stri | abreast etl 
“pelow. . (Sheerstrake. | Stringer Plate. | Deck Plating. Plate. Plating. Plate. Plating. Openings. 
: enete, Ti Inches. Inches. Inches, Inches. Inches, Inches. Inches. Inches. es 
12000 46 45 “46 “44 | 42-44 12-44 “40 30 
} 

- c. | - 2. ——_—, ——— 
13000 46 45 48 “44 | 43 X -44 12 X-44 “40 “30 
14000 46 45 50 46 43X46 | 12X-46 40 80 
15000 47 45 50 460 | “44X46 | 13X-46 42 30 

_ = =| ‘ = we - — 
16000 47 45 52 48 44x48 | 14X48 42 30 
17000 47 45 52 48 46X48 | 15X-48 42 30 
18000 48 45 Dd “50 46X-50 | 18-50 42 30 
19000 48 46 56 52 | 50X50 | 25x-50 44 40 30 
20000 48 46 58 52 52x-50 | 29-50 44 ee 30 
21000 48 47 58 D4 5Dx-50 | 83X-50 46 42 80 
22000 48 48 60 5A Ad 32 46 42 | .g9 
23000 49 49 “60 56 48 +32 “48 44 “32 
24000 49 50 “62 “D8 “50 34 50 . 46 34 | 
25500 49 51 “64 “D8 +2 “38 +52 “46 34 
27000 49 52 “66 “60 +56 42 “D4 “48 +36 
28500 50 53 “68 “62 “D6 46 “54 “36 52 | “36 
30000 50 54 “68 “62 “D8 “48 “D8 “38 “D6 +36 +36 
81500 50 5D -70 “64 “D8 “D4 “D8 42 “D6 “40 +38 
33000 50 56 “70 “64 -60 -60 “60 “46 “D8 “44 “38 
34500 50 57 72 66 “64 “64 “62 “48 “60 “46 *B8 

y a a 
36000 50 58 “72 “68 *68 “68 64 “DO “64 “48 “40 
87500 51 59 ‘74 “68 “66 “D4 66 “D2 “40 
39000 51 60 -76 -70 “68 “D8 “68 “D4 +40 
| | 7 - 
40500 51 | 61 78 70 -70 62 | +70 “D8 “42 
1 


46500 


52000 


54000 


56000 


58000 


60000 
620 10 
61000 
66000 
68000 | 
70000 


72000 


74500 


77000 
79500 


82000 


48000 52 
50000 52 


SECOND BREADTH 
LONGITUDINAL OF 
NUMERAL. 
a(B Dye) Se 
Sheer- Sti 
rake 
strake below 
aoe iors <® |Sheerstrake. 
Inches, Inches. | 
42000 51 62 
43500 51 63 


TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


Strake below 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO 


TABLE a1. 


(See Continuation. ) 


UPPER DECK. 


13 


THICKNESSES FOR 1 LENGTH AMIDSHIPS. 


UPPER DECK. 


When Three Steel Decks 


When Two Decks are Fitted, 
=e are Fitted. | 


Deck Plating 


Sheerstrake. | ‘Sheerstrake. | 204 Deck Ep toi and Tie end Deck of Steel. and and 3rd Decks of | Openings and 
a | Steel. Minimum for 
: —— ees == | Deck Plating 
Stringer Deck Stringer Deck abreast Deck 
Stringer Plate. | Deck Plating. Plate. Plating. Plate. Plating. | Openings. 
Inches. Inches. Inches, Inches. Inches. Inches. Inches, Inches, Inches. 
“80 72 72 “66 72 60 | 42 
*82 “74 “74 ‘70 74 “64 +42 


84500 


87000 


within Line 
of Deck 


1-10 1-10 1-04 1-04 48 

1-14 a4 = 1-08 ; 1-08 es 
: 118 “yas. 142 ii 12 | 50 

1-22 199 ‘16 1-16 | +50 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


TABLE 21 


(See Continuation.) 


| ; 13h 
Ey Shanec a iS THICKNESSES FOR — wi 7 = ‘ ge aricey 
| oF UPPER DECK. | 
ee _ When Two Decks are Fitted. ee | Deck Plating | Steiger 
L x(B+D) brs x | = Bheer and Deck of Stringers and Tie | 2nq peck of Steel. znd and srd Decks of tha aimam Upper Deck | oC Upper 
c,d ‘peneor Mane | Beaten | SURE | Re, ARE | BO. emnoset | tee | 
Inches. Inches. Inches. cl Inches, Inches, | Inches. Ciarac Inches, Inches. Inches. titi. ar Inches. 7 
12000 46 45 | 46 | 44 | 42x-44 | 12x-44° | -40 “30 29x-34)  -30 
13000 | 46 b ag" 44 Disa 19 Kk | +40 | “30 ‘pox-t4'| “30 
1400046 45 | -bO | -46 44 7 4G . ae 46 | -40 | .30 31Xx-34.|  -80 
i en ae: it eseel oe E ce a be ee 
15000 | 47 45 | -50 | 46 | 44x-46 | 18x-46 | -42 +30 82x-36| +30 
16000 ae 47 45 52 48. 45 X48 ; 14x48 | 42 | 30. | 33-86 80 
17000 47 45 52 | 48 2 46x-50 | 15-50 : “42 “eh: 30 33 x36, D 30 
48000 _ | 48 } 45 | *Bd ‘ 50 a7 ah 18 X-50 ia : ae a) 30 ai ee 
19000 on 48 Me “56 : 52° 50x-50 | 25X-50 44 40 30 34x38 | +30 | 
~ 90000 a 48 16 “58 52 52-50 29 X -b0 4d ; 40 = 30 se | or 
21000 48 j 47 “58 “54 55 X-50 : 33 X-50 ay 46 : “42 30 85X38 | +30 
22000 | 18 é 1s 60 54 44 32 46 “42 +32 gexens a 
98000 49 49 So" 56 48 32 48 44 “32 86% -88 “30 
~ 94000 49 . 50 aa" D8 50 gt ‘50 46 “34 36 658 | +82 
95500 | 19 51 “64 38 “D4 “38 52 pe a = eh os ; “34 ; 36 x-40 “32 | 
27000 | 49 52 66 ; 60 6 “42 : 4 : 48 86 | 37 x40 32 
4 28500 | 50 ; 53 : 8 “| 62 56 é “46 “D4 36 “2 36 87 x40 32 
30000 oe 50 D4 68 62 i ‘kg Ror ‘ 58 “88 | 56 : “36 i 36 87-40 $4 
31500 | 50 55 | +70 ’ 64 58 “D4 58 as | 58 40 38 38X40) “Bd 
33000 ; | 50 56 70 | “G4 60 | +60 60 | 46 2 “44 +38 | 38x49 | +84 
34500 | 50 eng 2 mee rar fy 64 ae “48 “62 16 “38 38 X +42 “34 
36000 50 58 ; 74 = 68 68 : 66 50 tes Mt 48 40 39 X +42 ; 36 
= a =a | | re _ — _ a 
37500 51 59 | -76 | -68 | “68 “D4 “68 52 40 39X42) -36 
39000 | 51 / 60 | 78 70 } ) 70. . 8 70 “D4 40 39X-42 | +36 
40500 | 51 | ot | #0 | 70 | wz | 62 | 2 | 58 | 42 |4oxui| 36 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating af the ends of the vessel. 
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TOPSIDE SCANTLINGS. . 
CANTLINGS Taste 21 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


THICKNESSES 
BREADTH _— . 
SECOND : AT ENDS. 


LONGITUDINAL or UPPER DECK. 


NUMERAL, a 7 i | When Three Steel Decks | peck Plating | strin 
S ger 
Strake hg are Fitted. _|within Line of) Plates at 


| = Es. 
Sheer- | below RT RS = * Déck Openings) EF 
; | nds of Thickness 
Ls (B +D ) Shede strake, | Sheer- 2nd Deck of Stringers and Tie end Deck of Steel. 2nd and 3rd Decks of and Minimum Upper Deck:| of Upper 
| Strake. Plates. | Steel. for Deck 5 
strake Beeincte oy wee a nae! Deck Plating} 
7 | : $s er ating  § thicknessof| at Ends, 
nue, | e Stringer Plate.| Deck Plating Stringer Deck Stringer Dec abreast Dcck Tile Plates 
, - mee Plate. Plating. Plate. Plating, Openings. | at Ends, 


| —— 


Inches. | Inches, Inches, Inches. Inches, Tnehes, Inches, | Inches. Tnehes. Tuches.i Tuches, Taches, Tuches, 


42000 51 62 +82 72 “74 66 : 60 42 | 40 X44 36 


43500 ‘ ‘ +8 “74 “76 ‘70 “76 *b “4Z 40X44 


45000 2 | | -86 | -76 78 | -72 | -7 : 4200 ALX 44 


46500 88): 80 : : : . AL xX-44 
| ad ae —$$—$—____—— 
48000 2 | . . | “84 : +2. 75 44 | 41 x-44 


50000 re 99 . “86 . : . : | 42 X +46 


| 42 X-46 


54000 | : : 92 02 | *88 “86 “46 Ax 46 


56000 53 | 73 . 86 ee Fe ; : ee 43 X46 


58000 vw: ae “8! tk “9: 5 si 43 X +46 


60000, | 76 | 1-02 | - OL | 1 98 . 43 X-46 


62000 i | +f * | way way ed | 44x +4 


64000 


| 44 X-48 


66000 


| 
44 X +48 
68000 ye] (112 | -96 5 20 | 1: . 45x48 


70000 


72000 


74500 


77000 


T9500 


| 82000 


84500 


87000 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 
Te nawnta Damnrramnan naw Osarremrers T awnner ..__ 2082 Fates 1a0ea 
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PARTIAL SUPERSTRUCTURES. TABLE 22 


FULL SCANTLING VESSELS, (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
PERCENTAGE OF LENGTH 10 
OF VESSEL COVERED BY 7 -- oe : = _ 4 <= a 
eauonr SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. neck 
LONGI- BREADTH - Plating 
; 40 | 60 | 80 within 
TUDINAL OF - - — = Tine ot 
Saag 40 | 60 | 80 TRINGER THICKNESS OF “LONG BRIDGE” DECK. poeetees: 
——— PLATE When Two Steel | When Three Steel When Two Steel | When Three Steel | When Two Steel | When Three Steel ware 
’ | Decks are Fitted | Decks are Fitted  Decksare Fitted | Decks are Fitted | Decks are Fitted | Decks are Fitted | + Dank 
Lx(B+D) including Bridge | including Bridge including Bridge | including Bridge | including Bridge | including Bridge | 107 Dec 
THICKNESS OF BRIDGE Deck. Deck. | Deck. Deck. Deck, Deck. | ime wd 
SIDE PLATING, | = 7 
Stringer; Deck | Stringer) Deck Stringer Deck Stringer, Deck (Stringer) Deck |Stringer| Deck Openings. 
Plate. | Plating.| Plate. | Plating. Plate. | Plating.| Plate. | Plating. | Plate. | Plating.| Plate. | Plating. 
Inches. | Inches. | Inches. Inches. ; Inches, | Inches. | Inches. | Inches, | Inches, | Inches. | Inches. | Inches. | Inches. | Inches, | Inches. Inches, | Inches. 
12000 “40 “42 “44 45 BA +30 34 | +30 +34 +30 +30 
13000 40 42 “44 45 Bd 30 36 +30 36 +30 “30 
14000 | -40 | -42 | -44 45 | 84 | -80 36 | +80 38 | -30 “30 
15000 “42 “44 46 45 “36 “30 38 “30 40 | +30 ; “30 
| | . = 
| : = oar | é 7 
16000 42 “44 46 45 36 | = -30 “38 30 40 | -30 “30 
— —EEE ie + i. AF | ™ | fc - - | siete | _ ————— 
17000 “44 46 48 45 36 | -30 38 | 30 | 40 | -30 “BO 
18000 “44 “46 “48 45 +38 +30 “34 +30 “40 30 | -36 | -30 42 | +30 38 | +30 +30 
| j | a ee 
19000 | -46 | -48 | -50 | 46 | -88 | -80 | -36 | -80 | -40 | -30 | -88 | -30 | -42 | -80 | -40 | -30 | 80 
oa FA DP aes . ee a ae Se! ae a 7 = ene || 2S = a 
20000 | -46 | -48 | 50 | 46 | -38 | -30 | -36 | 30 -40 | -80 | -38 | -30 | -42 | -30 | -40 | -30 | +30 
siesesnicd solar es ae ee : LE =) = a. ee 
| | | 
21000 48 “D0 “52 47 40 “30 “38 “30 42 30 “40 “30 44 | -80 | -42 | -30 “30 
— a ee eee Fo |e - -£ 2) oat SE | : Sa | 
| > 


22000. | -48 | 50 | -52 | 48 | -40 | -82 | 88 | -82  -42 | -82 | -40 | -82 | -44 |] -82 | -42 | -82 | “82 


23000 | -50 | +52 | +54 49 | 40 | -82 | -38 | -82 | -42 | -82 | -40 | -82 | -44 | -82 | -42 | -32 | -82 


24000 50 | -52 | -54 50 40 | -32 | -40 | -32 42 | -82.| -42 | -82 44 | +32 | -44 32 | +32 
25500 ch A | z : 51 a | “32 ai “32 “44 92 | “a ee alee 8 Mid | 82 | -82 
27000 “52 : “D4 “56 | 63 “42 “34 a0 bil" Ma | pie 4 | “34 | 46 ea 48 34 “B4 
28500 ok 6 “D8 53 “44 ee +42 ae i $A “44 | “34 46 } se ag | 34 | +84 
30000 D4 | +56 | +58 ; D4 dl + 42 | -34 46 | re ie “34 “48 | 6 | 48 | -34 | -34 
= 3 ae eS | eee eS ee eee al Eas 1 ih _* A 
31500 6 | +58 | +60 5D 44 | 86 | -42 | 36 46 | -38 | -46 | -86 50 | -88 | 50 | -36 | -86 
33000 56 | -58 | -60 S 56 46 aa. 44) 336 cat 28 oe ve 00 | 40 Py = | +36 
34500 58 “60 ry 7 48 | $6 “as ae. 80 | sai } 48 | gs | 52 las “52 | oa] “36 
36000 58 | 60 ~; “ye 48 | ae 48 26. “D2 sao | 50 | +38 ee 42 | +52 aa) 36 
: =. lal SN HE d emewee) be = fen x : —— 
37500 60 | -62 | -64 59 50 | 38 | 50 | -38 4 | -42 | -52 | 40 | +58 | 44 | -54 | 40 | -88 
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PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS. 


TABLE 22 


(See Continuation. ) 


PERCENTAGE OF LENGTH PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
OF VESSEL COVERED BY 10 
SECOND SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
. BREADTH |—— 3 oe Deck 
LONGI 5 Plating 
———— 40 | 60 | 80 within 
TUDINAL a | ea Ka Cr Line of 
a ) STRINGER THICKNESS OF “LONG BRIDGE” DECK. ’ pe 
= PLATE. When Two Steel When Three Steel When Two Steel When Three Steel | When Two Steel | When Three Steel and 
D a pes eee Decks are Fitted | Desks are Fitted | Decks are Fitted | Decks are Fitted | Decks are Fitted ee 
Lx(B+D) THICKNESS OF BRIDGE De | Dek. | ae) ee ne peck. | Plating 
SIDE PLATING. —- IL abreast 
j | | Deck 
Stringer Deck | Stringer, Deck | Stringer) Deck | Stringer, Deck Stringer Deck |Stringer, Deck | 9 6nj4, 
Plate. | Plating. | Plate. | Plating.| Plate. Plating. | Plate. | Plating. | Plate. Plating.| Plate. | Plating.) OP©nDSS. 
= --—— —| — — |—— |— - 
Inches, | Inches. Inches. Inches, Inches, Inches. Inches. | Inches. Inches. | Inches, Inches, | Inches. | Inches. | Inches. | Inches. | Inches. Inches. 
39000 “60 62 “64 60 -50 42 “D0 “40 54 | 246 D2 “40 +58 | 48 “D4 40 +38 
40500 62 | +64 “66 61 54 | 44 +52 “40 56 | -48 54 “42 “60 52 +6 “42 40 
| | | 
| = =p ag | — | | 
| | 
42000 62 | +64 | “66 62 D6 48 “54 “40 D8 +52 “D6 +42 +60 D4 60 44 40 
a |--——— |- 
i | 
43500 62 | -64 | -66 68 “54 42 ‘BG | 44 | 60 | +46 | 42 
| 55 Ps = = 
45000 “64 66 | +68 64 58 42 | 60 46 | 62 48 +42 
oe een D ee eal 
46500 “64 “66 “68 65 D8 “44 -60 +48 +62 52 “42 
| 7 ee aes | i = pa ae ae ss 
48000 “66 68 -70 66 60 | +46 +62 “D0 “64 D4 42 
50000 66 *68 -70 68 -60 50 +62 54 “64 *D6 “44 
52000 +68 -70 72 69 +62 D4 64 | °58 66 60 “44 
———__ | —E — oo = a 
54000 | -68 | -70 | -72 70 62 58 66 | 62 68 | -64 | +44 
56000 68 “72 74 72 “64 62 66 | “66 68 68 46 
= Se a _ 7 Pe ee = = 
58000 68 “72 74 74 66 66 ‘70 | -70 72 ie AG 
=— = Z = 
60000 -70 “74 “76 76 -70 70 72 “72 74 “74 “46 
| | Lae 
es > AS oe == = ae | = 
62000 70 “74 “76 78 74. 74 -76 | °76 ‘78 “78 48 
64000 “72 76 “78 79 76 76 “80 “80 +82 +82 “48 
. rs as aa Ah 7 | ‘em 
66000 | -72 | -76 | -78 80 80 | 80 | 84 | 84 | 86 | -86 | +48 
| | 
68000 “74 ‘78 “80 81 +84 84 | “86 86 +88 “88 “48 
i eae tees. : i fe eee Bepeery 
| 
70000 “74 -78 “80 83 86 86 | 90 90 92 92 “DO 
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PARTIAL SUPERSTRUCTURES. TaBLeE 22 | 
FULL SCANTLING VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK, 
PERCENTAGE OF LENGTH py E | 
OF VESSEL COVERED BY | | oo : — = -— 
SECOND SUPERSTRUCTURES. | | PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. Deck 
—_—— igoneatia rE ey & 60 Rak. ‘nts 
OF ———______—_ - — - - - - — — ne of 
aoe 40 60 | 980 THICKNESS OF “LONG BRIDGE” DECK. Deck 
NUMERAL. | STRINGER) _ ——_—- ———— = a = Openings 
= When Two Stecl | When Three Steel | When Two Steel | When Three Steel | When Two Steel | When Three Steel —— 
| PLATE. | Decks are Fitted | Decksare Fitted | Decksare Fitted | Decks are Fitted Decks are Fitted | Decks are Fittea | Minimum 
Lx (B + D) including Bridge including Bridge including Bridge including Bridge | including Bridge | including Bridge =i nap 
THICKNESS OF BRIDGE | Deck, Deck. | Deck. Deck. | Deck. Deck. ener: 
BID WP DETIAG, Stringer Deck | Stringer | Deck ‘Stringer Deck =‘ Stringer Deck Stringer; Deck | Stringer | Deck Pi 
Plate. | Plating. | Plate. Plating. Plate. | Plating. ] Plate, | Plating. | Plate. | Plating.| Plate. | Plating. = 
Inches. Inches. | Inches. Inches. Inches, | Inches. | Inches. Inches. | Inches. | Inches, | Inches. | Inches. | Inehes. | Inches Inches. | Inehes, Inches, 
12000 40 42 | -4d 45 34 | -30 | 36 | -30 | 36 | +30 “30 
“A m 2a | as a 
13000 | -40 | -42 | -44 | 45 | -34 | -30 -36°°| +80 | 36 | 80 | 30 
14000 | -40 | -42 | -44 | 45 | -86 | -30 38 | -30 38 | -30 30 
. ——|———__ | : = eee scl oan 
15000 “42 44 | -46 45 “BG 30 B81 A686 38 =| «+30 “30 
oe ea a [se | | ad | ‘ | os | tial ae | 
16000 “42 44 | 46 45 | +36 “30 +38 +30 40 “30 } +30 
ae a m i 4 ae | = 
17000 44 AG 48 | 45 +38 30 | +40 30 | 40 +30 30 
18000 “44 “46 +48 45 “BS “30 “36 DBO 40 | 30 “36 +30 40 “30 “38 30 | +30 
| "7 = | | ro | 
19000 “16 48 “50 46 | -40 “BO “36 “30 40 +30 “38 +30 42 “30 40 “30 +30 
20000 46 48 “D0 46 40 | +30 “Bb “50 +42 “30 +38 +30 “42 +30 40 | -30 +30 
“iF5 : r- | i 
21000 48 | -50 | -52 47 | .42 “30 38 | +30 44 30 | 40 | -30 | -44 | -80 | -42 | -80 30 
So ae | | fo — a 
22000 48 | +50 D2 48 +42 +32 “38 +32 “44 +32 40 B32 44 | +82 “42 +32 32 
== a <= See Sees Saas 
23000 50 | °52 “D4 49 “44 32 | -40 | -32 “44 +32 “42 32 46 32 44° | +32 +32 
—— —_—__ | ——_ —— — i _ - — _ | — 
24000 00 | 32 “D4 50 | -44 B32 42 | +32 “46 32 +42 +32 “48 32 44 | +32 +32 
(esol ed ea 2 Bel = - 
25500 | +52 | -54 | +56 51 | -46 | 34 | -42 | -B4 | -48 | -34 | -44 | -B4 | -50-|--B4 | -46 | -34 | -82 
— : | | = Fil e = | an 
27000 *O2 “4 | OO) «6b | oe “D4 “44 “34 “48 “36 46 “34 D0 | +36 48 | +34 “34 
= ——_—_|__—__|—__ == Pate | == | 
28500 54 | +56 *D8 53 | (48 “D4 “44 34 “50 “BO “46 “B4 +52 “38 “48 34 “34 
30000 “D4 “6 “DS od “48 “36 4 “3b “D0 “38 “48 “36 52 | 49 “50 “36 “34 
31500 “D6 +8 “60 a) “D0 “36 46 “36 “2 40 “D0 BO “D4 [+ -44 “52 | +36 “36 
= : =a BES ws | ted | | id = - 
33000 | -O6 “D8 +60 56 | +52 38 48 “36 “D4 “44 52 +38 “D4 | 48 “D4 +38 “36 
— —— SS SS a —_ } = 
34500 D8: +60 “62 BT | ha “42 48 “B38 “D6 46 52 “38 “6 “00 “Ob 40 “36 
- Sue - Ps as - | 
36000 38 | +60 “62 58 “D4 46 “48 “BS “D6 “0 “D2 40 56 | D4 56 | -42 36 
— i |} —_ | ——| 
"Fr . . - - 4 + 4 
37500 60 | 62 | 64 | 59 | -56 | -50 | -50 | -38 58 D4 “D4 42 | -58 | -56 | -58 | -44 38 
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TABLE ae 


PARTIAL SUPERSTRUCTURES. 


FULL SCANTLING VESSELS. (Concluded. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
PERCENTAGE OF LENGTH | 11 
OF VESSEL COVERED BY A eae ares gee ae a2 pene (¥ _) 
BROOND SUPERSTRUCTURES. | PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. [aaa 
LONGI- | BREADTH anaes eS Se a 5 : Plating 
40 | 60 \ 80 within 
TUDINAL 0 or | AAs a - —_—____—_——— Line of 
= } 8 THICKNESS OF “LONG BRIDGE” DECK, Deck 
NUMERAL. | a 60 STRINGER ae sa oa Opunings 
| | prarp, | When TwoSteel When Three Steel | When Two Steel | When Three Steel | When Two Steel | When Three Steel and 
| ' | Decks are Fitted | Decks are Fitted | Decks are Fitted | Decksare Fitted | Decksare Fitted | Decks are Fitted | Minimum 
Lx(B+D) including Bridge including Bridge includingBridge | includingBridge including Bridge | including Bridge | for Deck 
THICKNESS OF BRIDGE Deck. Deck. | Deck. Deck. Deck. Deck. Plating 
| > a4 fae iS LS ie aT ar = | «abreast 
SIDE PLATING. | Deok 
Stringer Deck Stringer Deck — Stringer Deck Stringer Deck Stringer Deck |Stringer Deck Openings 
Plate. Plating.| Plate, Plating. Plate. Plating.| Plate. Plating, Plate. Plating.| Plate. Plating. | OPn'neS. 
Inches, Inches. Inches. Incues. Inches. Tuches. Tuches. Tuches. Inches. Inches. Inches. Inches. | Inches, Inches. | Inches. Inches. Inches, 
39000 60 62 “64 60 “D6 D4 “D4 +40 *60 “D6 “D6 44 “60 “D8 “D8 “48 “38 
40500 +62 G4 66 | 61 D8 D6 “D6 “44 *60 “60 “D8 48 “62 +62 -60 -D0 +40 
| | — — a — —<—<$<$—_ _ _ —_ 
42000 “62 “64 66 62 | -60 60 “DO 46 62 62 +58 “50 “G4 64 60 “D4 “40. 
43500 “62 “64. 66 63 56 50 “D8 “DA “60 “D8 +42 
45000 “64 “66 “68 64 | “D8 *52 “60 58 “62 “62 “42 
46500 “64 “66 “G8 65 | “D8 56 “62 “62 “66 “66 “42 
48000 “66 68 70 66 “62 58 “66 “64 70 70 42 
50000 “66 “68 70 68 | “64 “64 70 70 74 74 44 
| = an —— | 
52000 68 “70 72 69 “66 “66 72 72 76 76 “44 
= | —— = a ———— | 
54000 68 “70 “72 70 “70 ‘70 76 76 “80 “80 “44 
| a — — 
56000 “68 “72 “74 72 74 “74 78 78 “82 82 | +46 
58000 | +68 72 “74 74 73 78 82 82 “86 86 “46 
60000 “70 74 “76 76 “80 *B0 “Sd dt *88 88 “46 
62000 -70 74 76 | 78 “B4 “B84 “88 “88 “92 92 “48 
64000 “72 76 78 79 “BR +88 “92 “92 +94 “94 “48 
| ay 2 ee 
66000 72 76 78 so. | “92 “92 “96 “96 +98 “98 “48 
| 
68000 74 78 “80 81 94 “O4 98 +98 1:00 1:00 | -48 
T0000 74 78 “80 83 98 “98 1-02 1-02 1-04 | 1-04 “50 
72000 76 “80 +82 85 1:02 | 1-02 106 1-06 1:08 1-08 “D0 
ma | = ab —— ee — = | = 
74000 ‘76 “80 “S84 86 1-06 1-06 1-10 1-10 1:12 | 1:12 “DO 
76000 ‘78 “82 “86 &S 1-08 1-08 1-12 1-12 1-16 1-16 +00 
Luoyp’s RecisrER or SHippine, LoNDON.—13¢h July, 1922 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


TABLE 


(See Continuation. ) 


23 


10 
SECOND THICKNESS 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER 
SIDE PLATE When Two Steel Decks are When Three Steel Decks are When Four Steel Decks are | Deck Plating 
B+D ¥ Fitted Including Fitted Including Fitted Including | Within Line 
Lx(B+D) PLATING. Bridge Deck. Bridge Deck. Bridge Deck. Openings baa 
Minimum 
for Deck 
Stringer Deck Stringer Deck Stringer Deck | Plating Abreast 
Plate. Plating. Plate. Plating. Plate. Plating. Deck Openings. 
Inches. Inches. Inches. Inches. Inches. Inches, Inches. Inches. Inches, 
12000 +38 45 +34 +30 | 30 
13000 38 45 34 30 30 | 
=a — ; 
14000 +38 45 Bd +30 | 30 
= ses ee = a = 
15000 40 45 34 30 CO | -80 
16000 “40 45 *B4 +30 *B0 
17000 “40 45 *B4 *30 +30 
18000 42 45 “36 +30 BA -30 +30 
19000 “42 46 +36 30 “B4 “30 -30 
20000 “42 46 “36 +30 “B4 +30 *30 
21000 “44 47 +36 “30 +36 +30 +30 
22000 “44 48 +36 +32 +36 32 +32 
23000 Ad 49 +36 32 *3B6 +32 | +32 
—— } 1 = | _ 
24000 “46 50 +38 +32 “36 +32 +32 
= _ | 
25500 “46 DE +38 +32 38 +32 +32 ! 
27000 “46 52 +38 BA 38 *B4 “B34 
28500 48 53 40 “Bd | “38 “34 “B4 
30000 48 D4 40 “34 40 “34 “Bd. 
31500 *D0 5d “40 “36 “40 +36 “36 
33000 “D0 56 “42 +36 “40 “36 *B6 
34500 52 57 42 36 42 36 | +86 
36000 “52 58 “4d +36 “42 36 “36 
37500 “52 59 44 “38 “44 “38 “38 
39000 D4 60 46 38 44 38 | 88 
— es > = 
40500 D4 61 “46 “40 “46 “40 “46 “40 -40 
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PARTIAL SUPERSTRUCTURES. taste 283 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
10 
SECOND THIURe eee | 24). 3 eS . Sa _ _ — = = = 
LONGITUDINAL | OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER — ~ + ees = — ~—== 
SIDE PLATE. When Two Steel Decks are When Three Steel Decks are When Four Steel Decks are Fl aed 
Fitted Including Fitted Including Fitted Including | thin Line 
Lx(B+D) BEATING: Bridge Deck, Bridge Deck. Bridge Deck. opened 
om = = : : = }_ | Minimum 
| | | for Deck 
| Stringer Deck Stringer Deck | Stringer Deck Plating Abreast 
| Plate. Plating. Plate. Plating, | Plate. Plating. | Deck Openings. 
Inches, Inches, Inches, Inches, Inches, Inches. Inches. Tncbes. Inches. 
42000 “56 62 | +46 40 46 40 “46 40 | +40 
43500 “DO 638 “48 42 | “46 “42 “42 
45000 “56 64 48 42 48 +42 “42 
= =n = wan = = : nts 
46500 58 65 x “D0 “42 “48 “42 “42 
48000 58 66 “50 +42 “50 “42 | 42 
50000 60 68 +52 44 +50 “44 “44 
52000 60 69 “D4 Ad 52 “44 | “44 
54000 62 70 56 ae | 652 44 | 44 
56000 +62 in *D6 “48 D4 “46 | 46 
“= - i ~ — _ — _ ” = - - = _ _ 4 
58000 “64 74. “D8 +52 “56 D0 “46 
60000 “64 76 -60 “56 “58 “52 | 46 
62000 “66 77 62 *D8 “60 “D4 “48 
64000 66 79 *62 "62 | “60 *D8 | “48 
66000 68 80 “G4 64 | 60 60 48 
68000 “68 81 -68 68 “G4 “64 “48 
70000 70 83 \ ha 72 68 68 0 
72000 70 85 76 76 «f° “7 72 | +50 
74000 72 86 80 “80 | “76 ‘76 “D0 
76000 “72 88 “84 “84 | “80 *80 “50 
78000 “74 89 | *88 “88 | “84 “84 52 
| 
— = si le => = — —— |— - -—--- |} | : 
80000 74 90 } +92 92 | BB 88 DR 
— 5 —— — —_ = i | 
82000 76 92 | +96 96 “92 “92 | $52 
84500 76 94 1-00 1-00 I 96 +96 +54 
87000 76 96 | | 1-04 104 1-00 1-00 D4 
ll on 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 23 


(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
11 
SECOND THICKNESS = ==3 — - a = 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER —— — = = — ae = ee atl 
SIDE PLATE. When Two Steel Decks are When Three Steel Decks are When Four Steel Decks are ob er 
pam . Fitted Including Fitted Including Fitted Including 2 Lin 
Lx(B+D) * PLATING. Bridge Deck. Bridge Deck. Bridge Deck. penile wad 
—_ = = Minimtm 
for Deck 
Stringer Deck Stringer Deck £tringer Deck Plating Abreast 
Plate. Plating. Plate. | Plating. Plate. Plating. Deck Openings. 
Inches, Inches. Inches, Inches. Inches. Tuches. Inches. Inches. Inches. 
12000 38 45 B34 “30 “30 
13000 +38 45 “B34 30 | "30 
= ~- —— a —_— - — — | — =a 
14000 38 45 “BA “30 30 
15000 40 45 34 “30 30 
16000 40 45 34 “30 30 
17000 40 45 “34 “30 “30 | 
18000 “42 45 36 “30 34 “30 *30 
19000 +42 46 -36 “30 “34 “30 “30 | 
20000 42 46 36 30 “34 30 30 
21000 “44 AT 38 “30 36 “30 30 
22000 “44 48 +38 +32 36 +32 32 
EE - | 
aaa RES Cl = a; 
23000 “44 48 38 +32 36 “32 “32 . 
bs ees jn. SS Koes el sea 
24000 46 49 40 32 36 32 | 32 
25500 46 51 40 +32 38 “32 “32 
27000 46 52 40 “34 38 34 “Od 
28500 48 58 | sd “34 -40 | 84 "34 
30000 “48 D4 42 “36 -40 “36 ' “36 
31500 “50 5D “42 36 “40 “36 36 
33000 “50 56 44 “36 “42 | 36 “36 
EP eae ae Fre 1s a - | midi —_ 
34500 32 57 |e 36 Mids bbe 288 36 
— = te it = | —_ 
36000 D2 58 rr -38 44 38 “ 36 
—— - } > = = 
37500 +52 59 46 -38 44 38 38 
a aed = ae 
39000 “D4 60 46 38 “46 38 +38 
40500 “D4 61 46 40 46 40 46 “40 40 
! 


| 
| 


COMPLETE SUPERSTRUCTURE VESSELS. 
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PARTIAL SUPERSTRUCTURES. 


TABLE 23 


(Concluded, ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


| 11 
SECOND | THICKNESS = et 
| | BREADTH OF 
LONGITUDINAL or | THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL | BRIDSE STRINGER - -—- —- - — - ——= 
SIDE When Two Steel Decks are When Three Steel Decks are When Four Steel Decks are Deck Plating 
| PLATE. Fitted Including Fitted Including Fitted Inoluding Within Line 
Lx(B+0) 2 ene a | Bridge Deck. Brilge Deck, Bridge Deck. 5 eS 
= =~ = Minimum 
for Deck 
Stringer Deck Stringer Deck Stringer Deck Plating Abreast 
Plate. Plating. Plate. Plating. Plate. Plating. Deck Openings. 
Inches, Inches. Inches, Inches. Inches. Inches, Inches. Inches, Inches, 
42000 “D6 | 62 “48 “40 48 “0 “46 40 “40 
43500 “D6 63 48 +42 48 +42 +42 
45000 “6 64 48 42 48 42 +42 
46500 D8 65 50 42 “00 “42 “42 
48000 “58 66 52 “42 “D0 “42 42 
50000 60 68 54 4 D2 “44 “4d 
52000 “60 69 D8 48 D4 “46 Ad 
54000 62 70 “60 D0 “D6 48 “44 
56000 +62 72 60 D4 06 52 46 
So a A Se ere ES 7 — = as 
58000 “64 74 “60 “58 “58 O4 46 
60000 “64 76 “62 “62 “60 56 46 
62000 66 77 “64 “64. “60 +60 48 
64000 “66 79 “68 “68 “O4 “64 “48 
66000 “68 80 72 72 68 “68 “48 
68000 68 81 76 76 72 72 +48 
70000 70 83 “80 “80 ‘76 “76 50 
72000 70 8) “84 “84 +80 80 50 
74000 72 86 88 88 “84 “84 “50 
76000 72 88 “94 “94 “90 “90 0 
| 
T8000 ‘74 89 1-02 1-02 } “98 “98 +52 
80000 “74 90 1-08 1-08 | 1-04 1-04 52 
= —s - = _| —_ 
82000 76 92 | 1612 1-12 52 
84500 76 94 1-22 1-22 “O4 
87000 76 96 54 


} 
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TABLE 24 


STRINGER ANGLES on UPPER DECKS 
and LONG BRIDGES. 


ne | 


STRINGER ANGLES. 


DIAMETER OF 
THICKNESS OF SHEERSTRAKE 
RIVET AS 
OR STRINGER SIZES OF FLANGES. * 
REQUIRED BY 
WHICHEVER IS THE GREATER. 
TABLE 38. 
Inches. Inches. Inches. 
Not exceeding +36 8 >: fees 3 
“38 to “50 3 34 x 34 
*52 a 64 q xX 8 
66 - 72 é Giese 
74 - 96 1 6 x 6 
1 - - 
98 3 1-14 ls eng a 
1-16 = 1-20 1} S78 


* The thickness of the Gunwale Angle may be that of the Sheerstrake 
or Stringer Plate, whichever is the less. 
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“SHORT” SUPERSTRUCTURES. TABLE 25 


“SHORT” SUPERSTRUCTURES, a 
SECOND POOPS. ] “SHORT” BRIDGES. FORECASTLES. 
LONGITUDINAL, | 
siaommrae bic y Stringer Angle. es —| *Orside Stringer Angle. ating Plates | ror side Stringer Angle. ae ae pas 
Lx(B+D)| Patize- : Plate. | Tie Plates. || Plating. Plate. er erg Plating: Plate. vissteee 
Inches, Inches, Inches. Inches. | Inches, Inches Inches. Inches. Inches, Inches. Inches, Inches. 
1500 | 22 | 2hx2hx-22 | 10x-22 | 5x-22 | -22 | 2)x2)x-22 | 14x-22 | 5x-22] -22 23x25 x-22 | 10x-22 | 5x-22 
2000 22 2h x2) x-22 11X-22 | 5x-22 | 22 2) x2) x-22- 16X22 | 5x-22| -22 | 2)x2bx-22 | 11x-22 | 5x-22 
9500 | +22 | @hx2hx-22/) 11x22) 5x22) -22 Fahx2hx-22 | 1sx-22| 5x22 22 | 2x @hx-22) 11x-22 | 5x-22 
3000 | -22 | @hx@bx-22| 12x22) @x-22| 22 | gbxebx-a2 | 20x-22| 6x22] 22 | 2bx8hx-22 | 12-22 | 6x22 
3700 | 24 24 x2h x 24) 13x-24| 6x-24 | 5 rag 24x2hx-24 | 22x-24|6x-24 | -24 | 25x25x-24 | 13x-24 | 6x-24 
4400 24 | 2h xO X24 18X24 | 6xX-24 | 24 | QxQbx-24 | 24x-24|6x-24) -24 | 25X25X-24 | 13-24 | 6x-24 
5200 P 24 24x24 x-24 “q4ax-24 |] 6x24) -24 | QhxObx-24 | 26x-24 |) 6x-24 | -24 | 2bx2hx-24| 14x-24 | 6x24 
e100 | -24 |3 x3 x-24|45x-24| 6x24) -24 | 8 xB x-24| 28x-24| 6x-24] -24 | 8 XB X-24] 15x-24 | 6x-24 
7100 | 96 8 x3 x-26 16X26 “7X26 | -26 3 x3 x26 80 X+26 | 7X-26 “26 3 x3 Xx-26 | 16-26 | 7X-26 
8200 26 3 X38 X-26 | 17x-26 7X26) +26 3 X3 x-26 | 31X-26 | 7x-26 “26 3 X3 X-26 | 17x-26 | 7X-26 
9600 26 | 3 X38 X-26 | 18x-26 | 7X:26 | -28 13 x3 x-28| 32x-28 | 7x-28| -28 | 3 x3 x-28 | 18x-28 | 7x-28 
11000 28 |3 x3 x-28 | 20x-28| 7%X-28 30 | 38 x8 x-30 | 33x-30 | 7x-30 30 | 3 x3 x-30 | 20x-30 | 7Xx-:30 
12600 28 3 x3 x-28 | 22x-28 | 7x-28 | “30 3 x3 x-:30 | 33x-30 | 7Xx-30 “30 3 x3 x-30 | 22x-30 | 7Xx-30 
Dk. Pltg. 
14600 30 |3 x3 x-30 | 24x-30| 8x-30 32 | 3 x3 X-32 | 84X-32 | 8x-32 32 | 3 x3 x-30 | 24x-30 | -30 
17000 “32 3 x3 x-30 | 26x-30 | 8X30) +34 3 X3 X-34 | 35 x-34 | 8X-34 “Bd 3 X3 X-82 | 26 x-32 “BO 
19500 34 | 3 x3 X-82 | 28x-32 | 8x-32 36 6«| 3 x3 x 36° 36 X-36 | 8 X-36 | 36. | 3 X83 x32 | 28x-32 
22200 Bd 3 X3 x-32 | 30x-32 | 8x-32 “38 3 x3 x-38 | 37x-38 | 9X-38 | -38 3 X38 X-32 | 30x-32 82 
25000 36 | 3 XB x-32| 32x-32| 9x-32) -38 | 8 x3 x-38| 38x-38 | 9x-38 | 38 | 3 x8 x-82 | 32x-32| -82 
T : Dk. Pitg. | 
27800 36 | 84x 3hX-84 | 33x-34 | 9X-3B4) -40 | 84X35x-40 | 38x40] 30 | +40 34 x3} x-34 | 33x-34 | +32 
30600 88 | 84 X34X-84 | 84x-34 | 9 X-B4 | 40 | 3$x84x-40 | 39x-40| +30 | +40 | 83X85X-84 | 34x-34 | -B4 
33400 38 | 84 x34.x-84 | 35 x 34 | 9x34] -40 | 34x3}x 40 | 39x-40 | -32 | 40 | 8x84x-34| s4x-34 | 34 
36200 ~ | -38 | 84x3}x-36 | 36 x-36 9: X 36 | -42 . 3} x 3} x 42 | 40x-42| -32 | -42 | 84x3}x-36 | 35x-36 | -34 
39000 40 | 3hx84x-36 | 37x-36 | 9x36) -42 | 35 x3}x 42 | 41x-42| -32 | -42 | 84x3hx-36] 35x-36] -34 
41800 | 40 34 x34 x -36 | 37x-36 10 X +36 | 42 | 84 x8}x-42 | 41x-42 BA 42 | 85x3}X-36 | 35-36 | -36 
44600 40 | 34X3}X-38 | 38x-38 | 10-38 | 44 | 84x84x-44 | 42x-44| -B4 | 44 | 85X35X-8B | 36-38 | -36 
47400 42 | 8}x3}x-38 | 39x-38 | 10x-38) -44 | 8}xBhx-44 | 43x44 | -34 | 44 | 3bX34X-38 | 36x-38 | “36 
50200 42 | 85x3}x-38 “39X38 | 10-38 | ri 3h x 3h x -44 | 43x-44 | +36 44 | 85X3$X-38 | 56x-38 |  -36 
53000 | 42 | 8kxBhx-40 | 40x-40| 10x40 -46 | 8hx3hx-46| 44x-46| -36 | 46 | 8bXBhX-40 | 87x-40| -36 
55800 42 | 34x8}x-40 | 41x-40 | 10x40) -46 8h x 8h x 46 | 45xX-46 | 38 | -46 35X35 x -40 | 37x-40 | -38 
58600 44 | 8hxXBEX-40 | 41x40 | 11X40 +46 | 3h x 84 x-46 | 45x-46 | 38 46 | 34X3$x-40 | 37x40] +38 
61400 | -44 | 94xBhx-40 | 42x-40| 11x40) 48 | 84x8}x-48| 46x-48| 38 | 48 | 3)x34x-40 | 37x-40 | -38 
64200 | 44 | BhxBhx-42| 43x42 | 11x-42| 48 | 8hxBhx-4B | 47x-48] -B8 | 48 | 34xXB4X-4D| 38x42 | 38 
67000 “46 4 x85 x -42 43x-42 | 11x42 ‘48 | 8bx34x-48 | 47xX-48 | 38 48 | 84x85xX-42 | 38x-42 | -38 
69800 46 | 84X34x-42 | 44x-42 | 11x-42 50 | 84x8}x-50 | 48x-50 | -38 50 =| 85X3}x-42 | 38X-42 | +38 
72600 | -46 | 3} x 34 x -42 44-42 | 11-42 | “D0 33 x34 x-50 | 49 X-50 “40 “DO 33x34 x -42 | 38x -42 
75400 4G | BEX BEX AM | 45x44 | 12x-44| +50 | 85X35X-50 | 49x-50 | -40 50 | 88x35x-44 | B9x-44 | 40 
78200 48 -| 8Ex8hx-A4 | 46X-44 | 12x44) 52 | 8hxB4x-B2] 50x-52 | 40 | 52 | BbxXBRX44 | 39X44 
81000 | -48 | 3hx3hx-44| 46x-44 | 12x-44| 52 | 8hx8hx-52| 51x-52| -40 52 | 8§xX85X-44 | 40X44 
Luoyp’s REGISTER oF Surpprrnc, Lonpon.—13th July, 1922. 
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LOWER DECKS. TABLE 26 


ALL SECOND DECK SECOND DECK | 


LOWER | WHERE A STEEL DECK | WHERE STRINGERS | THIRD DECK. | aE ee ALL LOWER DECKS. 
SECOND — | — — —- -——- —- 2 arses ers 
aeticoduraT. HALF LENGTH AMIDSHIPS, | sg RINGER ANGLE. | 
‘ab at eames as ine: | | - ‘Thickness. Thickness. | ‘Stringer Plates Thicknes 
Lx(B+D). [Fuongth | Deck | Deck net pile Pe i | a q Half Length | wit, | Taickness of = 
ston Meee | sesmeen| demi | ae | oS ehtngs | Wace [eating fof | 
Openings.| Openings. \ i | 
Inches. | Inches. | Inches. | Inches. | Inches. Mm Tee | Inches, | Inches. ‘Inches, | Inches. ° Liao Tnebes. | Inches, - Tashi 
9000 41 | ‘34 | 9xX-34 | | 3 x3 x-34 | -34 24 +34 
10500 ai & “B4 | 9X -B4 | Binh 3 x3 x-34 | 340 25X34 
12100 42 ; “B4 *B0 30 “36 ; 10 X +36 | , | 3 x3 x +34 | 34-26-84 | 30 
13800 42 “34 “30 “30 “36 10 X +36 | 3 x3 x-34 | 34 27 X +34 30) 
15700 43 “Bd “B0 30) | 38) | 11-38 | 3 x3 x34 34 28 X +34 “30 
17700 43 “B4 i) “BO 40 12x-40 | | | 33 x3} x-34 | 34 | 29 X34 “BO 
19800 PY Aiaay ae “30 “30 “42 13X42 34 | 30 | | 33 x 34 x -36 34 | 30X34 | 300 
22100 44 | 34 30 “30 42 | 13x-42 | 34 | 30 | 34 x 34 x -36 Wy 34 | 31X34 | 30 
24500 : 45 “36 32 30 “44 ; 14 X +44 “BA | “BO | = 3h x 34 x -36 34 | 32 X -B4 30 
27000 45 | -36 | -32 | 32 44 | t4x-da | 34 | 30 | 3x34x-38 | 34 | 33x-34 | -30 
29600 | 46 38 | 34 “32 “46 15X-46 | +36 i ! : 33 x 3} x -38 34 | 34x-34 | “30 
32400 47 38 “BA ‘BZ | 46 1) X46 36 132 a By | 3)x34x-40 | -34 “3X34 30 
35300 47 40 “BG 34 36 32 t | | 3} x 3} x-40 34 “Bb X34 sl) 
38300 18 “40 “36 “BA | °38 ye “BA | ; 3) x34 x -42 | 34 | 36x-34 “30 
41400 49 | “42 “38 “BA | a “| 38 | 34 | | 3} x3) x-44 36 | B7X-36 | +32 
44600 50 | “44 40 | +34 a . | af “38 | 34 | h es 3} x3) x-44 i 36 38X36 +32 
47800 | 51 | 46 | 42 | 36) r: | 140 | 36 | ale 33 x 3) x -46 1 36 | 39x-36 | 32 
51000 __—| 51 | 46 “42 “BO | -40 ] 36 = ay 3x3hx-46 | -36 : 39 X +36 | ogg 
51200 | 52 | +48 44 | -86 | ets sti +40 | “36 | 338 ig ae 84x33 x-48 | 36 40X +36 | “32 
57400 | 5B 48 “44 “36 | ° 42 | 338 / 40 | 36 | 3} x 3} x 48 | 38 | 41x-38 | 34 
60600 | 54 | °50 | -46 | -38 = | 42 | +38 | -40 36 | 83x38}x-50 | 38° 41X38 | 34 
63800 54 | +50 | °46 “38 * pi | : i: | 40 | “40 E 736 | 8bx 35 x50 38 | 42 X +38 34 ; 
67000 5D “52 48 40 | | “44 40 | 40 36 | 3hx3hx-52 38 | 43X38 “B4 
70400 | 56 | 52 | «ag | -4o | | | | 46 | -42 | -42 38) 8x8hx-52 | 40 43x40 | 336 
74000 | 57 | -54.| 50 | 40 |. | | 46. |, 43 | 42 | 38 | 3)x83x-54 | -40 | 44x40 | -36 
77700 a 57 “D4 50 “40 * a f oe 48 “44 | dg | +40 4 x4 x-54 | 40 45 X +40 36 
81400 | 58 ; “D6 “52 “42 | | 48 | “44 | Ad “+40 4x4 x-56 | -40 7 45 X+40 “36 
85200 | «58 56 | 52 “42 | | 50 i 46. | ren ee 4x4 x56 | 42 | 46x-42 “38. 
89100 49 | os Ppa “42 | a re ee 7 460 42 | 4 xX x58 | 42 47X42 | -38 
_ 93100 | 59 “D8 4 “42 | : “52 | 48 | “46 “42 | 4x4 x58 | -42 AT X42 “38 
96200 ] 60 | 60 “D6 | 44 | | 52 | -48 | 48 44) 4 x4 x-80 aa 48X42 338 
ee ee ee ee ee Pe ee ee ee ee ee eee ee eee 


In way of a partial superstructure exceeding 10 per cent. of the vessel’s length, the thickness of the second deck may be as required for a 
third deck, and the thickness of the third deck may be as required for decks below third deck. 
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Table 30. 


INCHES apart and fitted with 
in accordance with 


TABLE ees 4 


(See Continuation. ) 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Overall 
Length of 
Stiffener, _ m 
ppc lo Feet. Feet, Feet. Feet. Feet, Feet. Feet. 
ie) 2 4 6 8 10 12 
Feet. | 7 ice. Inches, Inches. Bishan a? Inches. Inches. Inches, 
8 * 4x3 x-30| 44x38 x-30 | 44x38 x -34 5 x3 x-32)} 5x8 x-32 5} X83 xX -36 | 6 X3 x -B4 
—EEE | - 
9 | 44 X38 xX +32 5 x3 x -32 5 x8 x 86 XB X BG 6 x3 x-36/ 6 x3 x-38] 54 x3 x -30 
s 4 : 2 Z = coxa xe] a 
10 |¢| 5 x3 x 34 5} x8 x-34 1 6 X38 x 34) 6 x8 x88 | 55x38 x30 | 6 x3 x82} 6 x8 x -84 
<4 
ee oS ee Se ee ‘ 
11 | 5k x3 X36 | 6 x8 a8 | ha x 80 | 5x3 x36 | 6 x3 x-32| 64x38 xX -34 65 X38 xX -84 
= wh 
12 |\v| 6 x3 ae | si x3 X +32 6 x3 x 32 6 x3 xX :36 64 X 3 X -36 7 x3 xX 36 7 x3 x 38 
18 |a| 55x3 x-34| 6 x3 x-34 | 6X3 x34 | 6X3 x38 | 7 XB x -38 7x3 X-38 | 78x83 x -40 
| ss : 
| 
14 ||| 6 x3 x -34 66x38 x-34| 7 x3 x-36| 7 x8 x40 | 7x3 x-40 | 8 x3 x40 | 8 x8 x -44 
| = 
15 7 6x8 x34] 7 x3 x-36| 7x3 x-38 | 7x8 x-42 | 8 X83 x-42 | 8X3 xX-42 | 8EXSB x 46 
16 7x3 x -36 74X83 X +38 Bx -4N |) Bes X44. 84 XB xX 44 9 X38 X44 Di oa can 
17 hx8 x38] 8 x3 x -40 | 8x3 x-42 | 8x3 x-46 | 9 X38 X46 | 94 X 84x -46 | 94 x Bh Xx -48 
18 |; 8 x3 x40 | 8x38 x -42 9 XB X -44 9 xX8 X -48 94 x 34 x -46 | 10 xX 34 x -46 | 104 x 34 x -46 
: : ; p! Fi 1 ‘ 
19 8 8k x8 x -42 9X8 xX 44 9 x3 x-50 | 9b x 8) x-48 | 10 x 34 x -48 | 105 x 83 x -48 | 11 x 34 x -48 
< =i 
Q 
20 B 9 x3 x-44 | 94 x 3h x -46 | 10 x 34 x -46 | 104 x 34 x 50 | 105 xX 34 x -52 | 11 x 35 x -48 | 114 x 34 x -50 
21 ||| 9) x 3x -46 | 10 x 34 x -46 | 10 x 3h x -46 | 11 x 3h x -48 | 11 x 34 x -5O | 113 x 3h x 52 | 12 x 3h x -52 
22 |! |10 x 3h x -46 | 10 x 3h x -46 | 11 x 3b x 4B | 114 x 34 x 48 | 12 x 3h x -5O | 12 x 8h x -54 | 12x3}x3}x-46 
23 10 x 34 x -46 | 11 x 34 x -48 | 115 x 34 x -48 | 12 x 84 x -5O | 12 x 34 x -56 | 12333} x-46/ 12x33 x3} x -56 
24 11. x 34 x -48 | 114 x 34 x -48 | 12 x 35 x -50 | xabaicas 12x 34x3}x-50| 12x4 x4 x-48| 12x4 x4 x-54 
25 ! 114 x 3h x -48 | 12 x 34 x -50 | 12X3}x35x-46) 12x3}x38}x-54| 12x4 x4 x-50| 13X4 x4 X48] 13x4 x4 X-52 
26 v\ 12 x 34 x -50 ) exabeaha 12x 33x33x-54| 12x4 x4 x-54| 13xX4 X4 X-50/ 18X4 X4 X-56 
Qo” i 12x 3}x3}x-46| 12x3}x3}x-50| 12x4 x4 x-50/ 13x4 x4 x-54| 144 x4 X50 
< 
bs] 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE ray 
Table 30. (See Continuation. ) 


Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Length of 
Stiffener, = - - — con — = 

including End | { ] 

Attachments. Feet, te Feet. 


14 | 18 20 22 24 


Inches. Inches. Inches, | Inches. Inches. Inches, 


6 x3 x; ex3 x: 3X3 xX :34 6 x3 x: 6 x3 x: 


x3 32 | | 64 X§ “ 65 x3 Xx °3! 


7 CaS. a= Fee ge 


S XB) 


48 | { ‘ . ‘ } ‘ : : 94 x 34 x- 


“44 9k xX 34 x: 10 . 10 x 33x. 


BULB ANGLES —-— ——— 


46 | 5X: 104 x 34 X -46 | 104 x 34 x- 11 x 34x. 


94 x 34 X -46 x 3b x: g 46 | 105 X & 1 x 3hx- 1 xx, 114 xX Bb x 2% 


10 x 34 x: 10} x 35 x: 5 48 & x 84 114 x 34 x: 12 x 33x. 12 x 3hx- 


11 x 8} x: 11 x 34x. 4 x 34 X -50 . 12 x 34 Xx -53 | a4 ah40 12x 3} x3} x-50 
114 x 84 x -50 | 12 x 8} x- 12 x 33 x -52 Ea 12x34x34x-48) 12x35x3hx-52| 12x4 x4 x-48 


| | 
12 x3) x -50 | 12 x 3h x- 12x34 x3}x-46| 12x35x3}x-52) 12x4 x4 x-48| 12x4 x4 x-52| 13x4 x4 X-48 


is 


12x 3}x3}x-46| 12x34x3}x-48| 12x4 x4 x-48) 12x4 x4 x-50| 13x4 x4 X-48/ 13xX4 X4 X-D2| 14X4 X4 X48 


12x34 x3}x-54| 12x4 x4 x-48| 13x4 x4 x-48| 13X4 x4 X-50] 14x4 X4 X48] 144 X4 X+52| 15X4 X4 X-48 


12x4 x4 x-50| 13x4 x4 x-48/ 14x4 x4 x -48 | 14X4 X4 X:50| 15xX4 X4 X-48| 15x4 x4 x-52 


IBX4 X4 X-50| 14X4 x4 X-48| 15X44 X4 x-4B8) 15x4 x4 x -50| 


<——— ———— CHANNELS — ——--——~—> 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE ae | 


Table 30. (Concluded. ) 
Overt HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, —_——— — ~ - 
ae Feet. Feet. Feet. Feet. Feet. Feet, Feet, 
28 380 : 82 384 386 88 40 
‘ Feet. ax Inches. Inches. Tnehes, Inches. Inches. Inches, 
8 ‘|. 6b x 8 xX +34 64 X 38 X +36 64 X 8 X -38 7x3 x -:36 7x3 xX :38 7x3 x -40 7X3 X 38 
—EE ie | - 
9 TX Bop MO] TEX Be BG: | 7H X Bo ox -BBe |. Th X Bex 400]: Be X BeeX 88. |, 8 XB. x 40.) B xa x 42 
10 7ex3 x-42 | 8 x3 x-40| 8 x3 x-42/ 8x3 x-40 | 84x38 x -42 | 8X3 x -46 9 XB ox dt 
| ad = is 
11 | 8x38 x-42 | 8X8 X44 1 9 X88 X44] 9 X38 X46] 9 XB X-48| 9 XB X-50 | 94 x BEX -46 


9X3 x44 19 x38 x-50 | 95 x 3hx-46 | 94 x 8h x -48 | 10 x 34 x -46 | 10 x 34 x -50 | 104 x 33 x -46 


m 
~ 
BULB ANGLES — 


13 | 9% X 84 x -48 | 10 x 34 x -46 | 10 x 34 x -48 | 104 x 3h x -46 | 108 x 34 x -50 | 11 x 34 x -48 | 11. x 34 x -50 


14 | 10h X 34 X -46 | 104 x 34 x +50 | 11 x 34 x -4B8 | 115 x 8h x -50 | 114 x 34 x -48 | 115 x 34 x -52 | 12 x 34 x -50 


11. x 34 x -50 | 115 x 34 x -48 | 114 x 84 x -52 | 12 x 84 x -5O0 | 12 x 34 x -52 | 12 x 3h x -54 | 12x34x34x-46 


| 
| 
| 
16 |v 12 x 3x -50 | 12 x 3h x -52 | 12 x 3h x -54 | 12x34x34x-46| 12x34x3hx-48| 12x3}x3}x-50| 12x4 x4 x-48 


17. |a| 12x8}x3hx-46| 12x35 x34x-48| 12x34x3)x-50| 12x4 x4 x-48) 12x4 x4 x-50) 12x4 x4 x-52| 13x4 x4 x-48 


18 12x 3} x34x-52| 12x4 x4 x-48| 12x4 x4 x-50| 13x4 x4 X-48|13x4 X4 x-50| 13X4 X4 X-52| 14K4 X4 X-48 
19 | 2x4 x4 ai 1BX4 X4 X48] 13X4 X4 X-50| 14X4 X4 X48] 14X4 x4 X-50| 15X4 X4 X-48) 15x4 x4 x-50 
20 |! eae su X52] 14X4 X4 X48 es ae er nee 15x4 x4 = i= 

21 |, | 14X4 X4 X52) 15X4 x4 x-48| 15x4 x4 x-52 < : ies ii 


15x4 x4 x-52/ | | 


| 
| 
| 


CHANNELS 


we 
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BULKHEAD STIFFENERS spaced 30 
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with LUG ATTACHMENTS at top and _ bottom 


Overall 
Length of 
Stiffener, 


HEIGHT 


with Table 30. 


OF TOP OF BULKHEAD AT MIDDLE 


INCHES apart and _ fitted 
in accordance 


LINE ABOVE TOP OF STIFFENER. 


(See 


TABLE 28 


Continuation. ) 


12x 3} x38hx-46) 12x3}x3}x-54 


mctading Bnd) en om | 7a - | = 9 

A Inches, Inches. Inches. Inches, Inches. Inches, Inches, 

| "44 x8 x84 | 5 x3 x96 | shxs x38 6 x8 x-88 | 5x3 x-82 | 54x38 x36) 6 x3 x 32 

Sit 

"5h x8 x 34] 6 X38 «ar | sxe x 82 | 5x3 x-36 | 6 x3 x32) 6 x3 x -38 | 64x38 x -36 

a x3 «a | six x gq |" BF x BPX 82" |" GR Bex 84s | OFX Bex ser |! Fe x Soix-ae" 1Y 7 x 8 sei | 

if 5} x 3 x96 | 6 x3 x -36 64 X 3 X -36 7 x3 x 36 7x3 x -40 74x38 x40 | 8 x3 x -40 

| 6 x3 x-38 | 64x83 x -40 7x3 x 38 74X83 X +38 74X38 X -46 8 x3 x -44 83 x8 xX -44 
66 x3 x34 | 7 X38 x -40 7k x38 xX +42 8 x3 x -42 ables xX 42 9 x83 x -44 Go x 32 Kas 
7x3 x-42 | 7x3 x-44 | 8x3 x-42 | 8X3 x48 | 9 x3 x-46 | 94 x 34h x -46 | OF x 34 x +50 
aAx3 x44 | 8 x3 x50) 9 X38 xX-44 | 9 XB X-50 | 9b x 84 x -48 | 10 x 34 x -4B | 103 x 34 x -46 

A 8x3 x-42 | 9 XB x44 | 94 x 85x +46 | 10 x 35 x -46 | 10 x 35 x -52 | 105 x 3h x 52 | 11 x 3h x -50 

- 

fc 9 x8 x-46 | 9 x 34x -46 | 10 x 3h x -48 | 103 x 34 x -48 | 11 x 84 x -48 1 11 x 3h x -54 

a 

| 94 x 34 X -46 “10 x 34 x -50 | 105 x 33 x -52 | 11 x 8h x -50 | 114 x 3h x -54 | 12 x 34 x -52 [ exatatcas 
10 x 3h x -48 | 104 x 3§ x -50 | 11. x 84 x -52 | 113 x 34 x -58 | 12 x 3h x -54 | xabacas 12x4 x4 x-48 

(| 41 x 3h x -48 0 «11 «x 34 x 54 | 12 x 84 x -5O | 12x35x3}x-46| 12x34x3}x-48) 12x4 x4 x-48) 13X4 X4 X48 

|| 11 x 3b x -54 | 12 x 33 x -50 [iexai sabes 12x3}x34}x-52| 12x4 x4 x-48) 13x4 x4 x-48) 14X4 X4 X48 

| 
v|12 x 3k x -50 | 12x34x3}x-46| 12x3)x3}x-52| 12x4 x4 x-52/ 13x4 x4 x-48| 14X4 x4 X-48| 15X4 X4 X-48 


12x4 x4 x-54| 134 x4 X52 


14X4 X4 X-48 


15x4 x4 x-48 


12x94 x3) x64 12x4 x4 x-56 


| 
12x4 x4 x54 3X4 X4 X-56 


13X4 X4 X54) 14X4 X4 X52 


15x4 x4 x-50 


14X4 X4 X-54) 15x4 x4 x-52 


<-—---=-cHANNELS------> | 


13X4 x4 weigh 14X4 X4 X-56 


4x4 x4 XbA | 15x4 x4 x-56 


15x4 x4 x-54 


The ends of upper ’tween deck stiffeners marked * may be riveted to boundary bars only. (No lug attachments.) 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 


with Table 30. (See Continuation.) 
| 

Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER, 

Length of 

Stiffener, 
including End | | | 
Attachments. Feet. Feet. Feet. Feet. | Feet. Feet. Feet. 

14 16 18 20 22 24 26 
Feet. Inches. Inches. Inches. Inches, Inches. Inches, Inches, 


8 |*\ 6x3 x-40 


ce 
TS 


x8 X-B4 | 6X8 X88 | 7 x8 x86] 7 x3 x88 | 7 x8 xX -42 | 7x8 X38 


9 TeX Sex 9B E| Tex 3 ie AD) Tex Soe AG | TH XB oe 40 we SiexrS es AD al a Bie S Rc 42a) awe ee 


10 hXx3 X38 | 7x3 x-44 1 8 X83 xX -42 | 8x3 xX -42 | 88X83 X46] 9 x8 X44 1 9 XB X 46 


11 8 x3 x44] 8x3 x-42 | 8x3 x48 | 9 X83 X-46 | 9 X38 X50 | 94 x 84x -46 | 10 x 3h x 46 


12 : 9 X3 X44 9 x3 xX 46 9k x 34 X -46 9% X 34 X -50 | 10 x 34 x -48 | 104 x 34 x -40 | 104 x 34 X -46 
4 

18 s 9} x 84 x -46 | 9% x 84 x -50 | 10 x 35 x -50 | 104 x 34 x -48 | 11. x 34 x 48 | 11 x 3h x -5O | 114 x 35 x +50 

14 | 10 x 3h x -50 | 103 x 3h x -48 | 11 x 85 x -48 | 11. x 8h x -52 | 114 x 84 x -54 | 12 x 84 x -50 | 12 x 34 x -56 
\ 

15 11. x 35 x -48 | 11 x 34 x -52 | 114 x 34 x -54 | 12 x 34 x -50 | wxaixaoa 123} x3} x-48| 12x 34x38} x-52 

16 11 x 34 x -52 | 12 x 3} x 50 (12 x 34 x -56 ee ee 12x4 x4 X-48/ 13xK4 x4 X-48 


17 |y|12 x 33 x -54 [ated 12x35x3}x-54| 12x4 x4 x-48) 13x4 x4 X-48| 18K4 X4 X50] 14K4 X4 X-48 
A 
| 


18 12x3}x3hx-50| 12x4 x4 x-48| 13x4 x4 X48/ 13K4 x4 X-50| 14xK4 X4 X48] 14X4 X4 X52) 15X4 X4 X-48 
19 12x4 x4 x-52| 18x4 x4 X-48] 14x4 X4 X-48] 14x4 x4 X-521 15x4 x4 x-48 

: Z = as = : p< = 3 
20 13X4 X4 X52] 14X4 X4 X48] 15X4 X4 X-48| 15x4 x4 x-54 | 

| | | H 
21 || | 4x4 x4 X52) 15x4 x4 x-52 

| | a | = = ae - i in ay os 


-- CHANNELS 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and_ fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 
with Table 30. (Concluded. ) 


‘Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 


E | 
open ee oi Feet. Feet. Feet. Feet. 


28 30 382 34 36 


Inches, Inches. Inches. | Inches. Inches. | Inches. 


7x3 x-44 | 8 x8 x40 | 8 x3 x42) 8 x3 x46 8) XB x: 8x38 xX +46 | 


8x38 x-46 | 8x38 x48) 9 x8 x- 9 x3 x46) 9 x3 x50 | Ox BEX 46 OX Bh X- 


9UX BX | 9% X 3b xX 46 | 9b XE . 10 x 3} x -46 | 10 x 33x: 10} x 34 X -46 | 104 x 3h x- 


10 x 3hx- 108 x BE X46 | 10} x D Wx 33x -48 | 11 x 3h x -50 | 11 x 34 x 52 114 x 34 x ¢ 


| 1 x 8h x- 11 x3hx- 114 x ‘50 | 114 x 84 x -54 | 12 x 85 x 50 | 12 x 34 x -54 [ 29) 3) 40 
| 
| SS |. EES 
| 114 x 84 x- 12 x3hx- 12 x 3} x -56 | 12x3}x3}x-46| 12x3}x3}x-48| 12x34x34x-50| 12x4 x4 x-48 


12353} x-46| 12x3}x3}x-48) 12x3}x35x-54 12x4 x4 x-48| 12x4 x4 X50) 13xK4 X4 X-48) 14X4 X4 X48 


| 2x4 Xa X48) 12X4 x4 X52) 13x4 X4 K-48) 1BX4 K4 K-DO) 4X4 X4 X48) 4X4 X4 X50) 15 X4 x4 X-48 
} 


| 18X4 X4 X-50| 14K4 X4 X48) 14K4 X4 X50! 15XK4 X4 X-48| 15X4 x4 x-50| 15x4 x4 x-52 


|| 4X4 X4 X52) 15X4 X4 X-4B) 15 x4 x4 


15X4 x4 x-54 


CHANNELS 
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TABLE 29 ATTACHMENT for STIFFENERS. TABLE 30 


B U LKH E A D STI FF E N E RS i n BRACKET ATTACHMENTS. LUG ATTACHMENTS. 
TYPE AND DEPTH OF ——_—_—_____ 
STIFFENER, Number and Size of 
Thickness | Width of Number and Size of 
TRAWLE RS and TUG S. of Bracket. | Flange. | vets in each Arm Rivets in Lugs. 
of Bracket. 
Inches. | Inches, 

OVERALL | | P * ‘ . 
LENGTH OF scent asi STIFFENERS Angles ss. eee eee vee] BE — | 8 of } Ins.Dia.| 2 of % Ins. Dia. 
STIFFENERS BRACKETED WITHOUT | 
INCLUDING AT ENDS. BRACKETS OR LUGS ——— 

END ATTACH- vi AT EN. B il a | a 1: | 3 8 
cinch ae Bi ‘ ulb Angles under 64 inches “36 rll By A mee 7 e-e 
Feet. Inches, Inches, 

— 33 x3 x-30 3 GL PS 3 5 3 
7 A a Bulb Angles 63 ” 38 ae on £8 25 £2» » 
8 3 xX3x-28 4 x3x-:30 ” »  7and 4 ” “40 ae 4, i ” 3 i ”»  »” 
= = 7 | | 
| | 1 Fy | 6 3 a 
9 \ 3 x3x-30 4 xX3x-32 ” » 8 4 85 ” “42 mae Sree ae heen 8 y i yO” 
r 1 A > ot » 3 3 
10 ||| 34x8x-32 4x3 x34 et By Roe 0) OR ee | oe ee 
= | | ” ” 10 ” 10} ” 36 24 7 ” } ” ” 4 ” i » ” 
11 a 4 x3x-32 5 x3x-34 ¥ peat Th 
rs) 
—. 1 | q 3 PA 
g ” ” 11 ” 115 ” | 38 2% i 5 ” ” 4 ” 5 ” ” 
" ‘ | 
12 ji 44 X3 X +32 54 XB X84 : — | — - 
agar] I ” » 12 ” | +0 3 8 ees 5 yy t mo” 
| ee eee ee ze | a 
ig ||| 5 x8x-32 6 x3x-36 : a | 
0 HAS, Channels 12x 34x35 4, || 40 3 oe ee ele eye 
4 
14 | 54 X3 X34 64 X3X-36 ~ , ?'«< 
: : oo” 12x4 x4 ” “40 3 10, 5 » ” 49 Bo» ” 
| 1 
an Post 65 X38 X°38 | 5 el 7 

16 Tyee 8 XS 8 2  1Bee Mag he ed sl ee 
——_—| | ——| | 

1 |v 64 X38 X36 = ” 14x4 x4 ” | 42 34 12 ” t ” ” 8 ” z ” ” 

Stiffeners see 24 inches apart on collision in 1bx4 x4 4 |y| -44 aed (Lee ae Re ae tee PR 

bulkhead and 80 inches apart on other bulkheads. ee eee 


Luoyn’s Ruaisrer or Suipprne, Lonpon.—13th July, 1922. 


bo 
or 
bo | 


BULKHEAD 


STIFFENERS SPACED 30 INCHES APART. 


PLATING. 


STIFFENERS SPACED 


TABLE 31 


36 INCHES APART. 


Depth at Middle Line 


from top of Bul 


Lower Edge of Plate. 


khead to Thickness. 


Depth at Middle Line 
from top of Bulkhead to 
Lower Edge of Plate. 


Thickness. 


Depth at Middle Line 
from top of Bulkhead to 
Lower Edge of Plate. 


Thickness. 


Depth at Middle Line 
from top of Bulkhead to 
Lower Edge of Plate. 


Feet, 


8 


Inches. 


Feet, 


36 


12 


40 


Feet. 


te 


Inches. 


28 


16 


20 


24 


28 


Mean 
Height from 
Base of 
Tunnel to 
Bulkhead 
Deck. 


44 


48 


52 


56 


Thickness, 


Inches. 


44 


“46 


TUNNEL STIFFENERS SPACED 36 ins. APART. 


3 


Feet, 


12 


Inches. 


3 x2kx:- 


HEIGHT FROM BASE 


4 


Feet, 


5 


Feet. 


6 


OF TUNNEL TO TOP OF FLAT SIDE, 


TABLE 32 


7 


Inches. 


4 X3 X26 


Inches. 


45X83 X-30 


Inches. 


x 34 


16 


3h X 23 X +2: 


4 x3 x: 


5 x3 x-32 


X36 


Inches. 
DXB X+36 


53x3 x-30 


Inches. 


53x3 x-30 


6 x3 x-32 


3} x24 x- 


X 34 


4x3 x: 


x +89 


6 X3 x-32 


64X38 X34 


6 x3 x-36 


7 x3 


4 x3 x: 


43 x3 


65X38 X38 


74X38 


7-x8 x-38 


ANGLES 


74X38 X-36 


8 x3 
8ux8 


8 x3 


84x38 


8 x3 


9 X3 


84x38 


9 X38 X-50 


9 X38 


94 X34 X48 


9 X38 X44 


10 x34 x-46 


9} x 3h X-46 


104 x 35 X +46 


Angle stiffeners of 6 inches in depth and all bulb angle stiffeners are to be connected to the inner bottom plating by a lug. 
Luoyp’s Re@ister oF Surpprne, LoNDoN.—13¢h July, 1922, 


AAP jo ee es 


HORIZONTAL GIRDERS 


in OIL FUEL TANKS. 


TABLE 33 


VALUES OF GIRDER. VALUES OF GIRDER, 
S?x DxH |} S*xDxH 
100 1 Intercostal. Face Bars. | 100 Intercostal. Face Bars, 
| 
Inches. Inches. | | Inches, Inches. 
140 . 12 X -38 5 x3 x -34 1030 | 33 X -40 8 x3 x -46 
Z | a 
180 ¥| 15x38 | 44 X 8 X +30 1100 33 X -40 9 X83 X-50 
220 ‘ 15 X +38 6 x3 x -30 1190 33 X -40 10 x 3} x -48 
260 15 X -38 6 x3 x -42 1260 36 X -42 8 x 3 xX -50 
ane , 7 - : ais 
300 18 X +38 6 x3 x -34 1340 36 X -42 9k xX 34 Xx +48 
340 18 X -38 6} X 3 Xx -42 1420 36x-42 | 10 x 3} x -52 
ha eel ja _a | ; . 5 ‘ 

380 21 x -40 6 x3 x -34 | 1500 39 X -44 9 x8 X-50 
a 7 ae Maes an a oe \ oe a ee 
420 21 x +40 7 x3 x -36 1580 | | 39 X 44 10 x 3h x -48 
460 21 x +40 74x 3 x -40 1685 rr 39 X -44 10 x 3} x -56 

+. ae sate = ‘ ; : ict : J =o ae 
z 
500 er 21 x -40 7k xX 3 X -46 1795 a 42 X +46 9 x 3} x -54 
2B) c 
| 4 | “a “ b meee S Seas ae ee ee 
Zo |? 
550 3 24 xX -40 7 x3 x -44 1905 I | 42 X +46 10 x 3} x -56 
ote 4 | : a 2 : oe! ee = 
a | 
600 | 24 X -40 | 74 X 3X -48 2070 42 X -46 | 1 x 3) x -60 
i] | 
z | ~—_ *f : - 
| 
650 27 X -40 7 x3 x -40 2190 45 X 48 | 10 x 3} x 58 
ae a ae a ee pet 
700 | 27 x -40 | x3 X -44 2330 45 X +48 11. x 34 x -60 
750 27 x -40 8 x3 x -48 | 2470 45 X +48 12 x 3) x -60 
a | “=: =: | = a a - = 
800 27 x -40 8k x 8 Xx -50 2610 48 X +50 114 x 34 Xx -56 
: " | x a. 2 
oa a as | 
850 30 X +40 8 x3 x -42 2750 48 X +50 12 x 34 x -60 
| | 
910 | 30 x +40 8 x 3x -50 | 2890 48 X -50 12 x 3) x -68 
= || |— ——}-___— | oo 
970 y 30x40 9 x8 x +50 Vv 


Luoyp’s Register oF Surprrmnc, Lonpon.—13¢h July, 1922. 
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VERTICAL STIFFENERS on BOUNDARY BULKHEADS of 


OIL FUEL BUNKERS and DEEP WATER BALLAST TANKS. TABLE O& 
Length of HEAD H 
Stiffener 
including 
End 
Attach- Feet, Feet. Feet. Feet, Feet. Feet. Feet, Feet. 
fae O 4 8 12 16 | 20 24 28 
Feet, a Taabes Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
5 8 X3 X-24 33x3 x-26 5 x3 x-36 | 6 x3 x-38 64X3 X42 6 x3 x-36 6 x3 x-40 65X3 X-38 
6 | 33 x3 x-28 5 x3 x-34 6 x3 x-38 64X38 X-44 | 6 x3 x-36 64X38 x-40 7 x3 x-42 75X3 X-40 
ee ee oe! 
7 \g| 4 x3 x-36 | 5}x3 x42 | 6hx3 x46 | 6 x3 x-36 | 6kx3 x-40 | 7 xB x42 | 8x3 x-44 | 8EXB x-42 
8|;| 5 x3 x-36 6 x3 x-36 | 6 x3 x-36 64X38 X-44 TEX3 X-44 8 x3 x-44 84X38 X46 9 x3 X-50 
| 
—|| : 
9/!1| 53x38 x-42 6 x3 x-42 64X38 X44 7 x3 x-50 8kxX8 x44 9 X38 X-46 94 X35X-46 | 10 x85x-50 
| 
| 
10 u 6 x3 x-48 6X3 X-36 75X3 X40 8 x3 x-50 9 X38 x-50 | 10 x34x-50 | 108x34x-50 | 11 x3}x-50 
11 |*| 6 x3 x-40 7 x3 x-44 8 x3 x-50 9 x8 x-50 | 10 x34x-50 | 108x34x-60 | 11 x8}x-60 | 12 x3}x-54 
12 7 x3 x-34 8 x3 x-38 9 X83 X44 | 10 x3}x-50 | 108x3}x-60 | 11 x85x-68 | 12 x3}x-60 fexarxansog 
13 73X38 X-40 8k x8 x-44 9 x3 x-50 | 105x3}x-60 | 11 x3}x-66 | 12 x34x-68 [12x3}x3}x-6013x4 x4 x-6( 
14 8 x3 x-50 9 X3 x-54 | 10 x35x-60 | 11 x85x-68 | 12 x3}x-66 |12x35x3}x-62)13x4 x4 x-60/14X4 X4 X-62 
15 |3| 8kx3 x-58 | 10 x3}x-54 | 11 x3hx-58 | 12 x3hx-68 [12x3}x3}x-B01I3xX4 x4 x-G2/14X4 x4 x-G21BX4 x4 x-66 
16/|| 94x3}x-52 | 108x3}x-60 | 12 x34x-56 [12x3}x3}x-6013x4 x4 x-G0)14x4 x4 x-64/15X4 x4 x-66 


17 10 x34x-60 | 11 x34x-66 [12x35x3}x-5812x4 x4 x-7014x4 x4 x-G4/15X4 X4 x-66) 


18 ||| 11 x3}x-56 | 12 x3bx-66 2x4 x4 x-68)14x4 x4 X-G615x4 x4 x-66 


111 x3hx-66 |12x3}x3}x-66)13x4 x4 x-68)15x4 x4 x-68 | 


20 |‘'|12x 34x34 x -60)113x4 x4 X-66 


Q1 || |12x4 x4 x-6414x4 x4 X-66 


H13xX4 X4 X-66 


~ 
wo 
CHANNELS - 


23 |14X4 X4 X-68 


24] | 15x4 x4 x-70 
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NON-WATERTIGHT BULKHEADS. 


%* STIFFENERS TWO FRAME SPACES APART 


* STIFFENERS TWO FRAME SPACES APART 


TABLE 39 


* STIFFENERS STIFFENERS TO 
OVERALL FITTED TO NON-WATERTIGHT MIDDLE FITTED TO LONGITUDINAL BUNKER TWO FRAMESPACES| ,  vevursp 
cement LINE BULKHEADS ACTING IN LIEU OF A BULKHEADS ACTING IN LIEU OF A APART FITTED TO 
ROW OF PILLARS. ROW OF PILLARS. SORGRTUE A pe 
oF BUNKER BULK- BULKHEADS 
HEADS NOT ACTING 
STIFFENER. IN LIEU OF A Row |SPACED 36 INCHES 
OF PILLARS. APART. 
Under Upper Under Second Under Third Under Upper Under Second Under Third 
Deck. Deck. Deck. Deck. Deck. Deck. 
Feet. \ Inches, Inches. Inches, Inches, Inches. Inches, Inches, Inches. 
8 5 x3 x-30 | 53x3 x-36] 6 x3 x-38 44x83 X-32 |55x3 x-32 | 54x83 x-38] 4 x3 x-30 4 x3x-30 
10 a 5 x3 x-36| 6 x3 x-40| 63x3 x-40 5 x3 x-32 | 6 x3 x-36| 6 x3 x40] 45x3 x-32 44 x3 X +32 
Z 
< 
12 | 6 x3 x-40| 74x38 x-38 x3 x-32 x3 x-38 5 x3 x-32 5 x3x-32 
| 
14 |) 7 x3 x-40| 84x38 x-40 7 x3 x-34| 8 x3 x-38] 54x38 x-32 54X83 X-82 
A 
16 64X3 X-36 | 8x3 x-40] 9 x3}x-52 6 x3 x-34 | 8 x3 x:36| 9 x38 x-42 6 x3 x-34 6 x3x-34 
18 | 74x83 X-38 | 9 x34x-52 | 105X3}X-50 7 x3 x-36 | 9 x3 x-40|10 x35x-46] 6 x3 x-34 6 x3x-34 
20 : 8§x3 x-40 110 x3}x-58 | 12 x35x-54 8 x3 x-38 (10 x35x-46/11 x3}x-52| 7 x3 x-36 64 X3 X36 
| an 
22 a9 x34x-50 |11 x34x-60 9X3 X42 [11 x3hx-48 [12 x3}x-58/ 8 x3 x-36 7 x3x-40 
Z 
I i" 
fQ 
94 (8/10 x35x-52 | 12 x 3h x -64 9$xX34x-50 [12 x3}x-50 9 X83 x-40 8 x3x-40 
i] 
26 11. x34}x-50 10 x35x-52 |12 x3} x-60 94 x 34 X44 8h X3X-42 
28 12 x3}x-50 11 x33x-50 10 x3} x-50 9 X8X-44 
| 3 
80 12 x3} x-64 114 X34 x -54 104 X 34 X56 9 X8X-52 
Vv 


* Where frames are spaced not more than 30 inches apart. 
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HATCH WEBS. 
TABLE A. 


WEB PLATE BEAMS. 


TABLE 36 


(See Continuation. ) 


WITHOUT FORE AND AFTERS. WITH FORE AND AFTERS. 
Spacing Centre to Centre. Spacing Centre to Centre DOUBLE ANGLES ON 
BREADTH OF pacing : : | UPPER AND LOWER 
HATCHWAY. Feet. Feet. | Feet. Feet. Feet. EDGES OF WEBS. 
4 5 | 6 8 10 
| 
Feet. Inches. Inches. Inches. Inches, Inches, Inches. 
10 9 X-30 10 X-30 11 X-30 12 X*32 14 X-34 3 x3 x-40 
12 10 X-30 11 X-30 12 X+32 14 X-34 17 X-36 3 x3 x-40 
14 1l X-30 12 X-32 14 X-34 17 X-36 20 X-38 3 x3 x-42 
16 12 X-32 14 X34 | 16 X-36 19 X-38 22 X-38 33 x3 x-42 
| 
18 14 X-34 16 X:36 18 X-36 21 X-38 25 X-40 | 4x3 x-44 
20 15 X°34 18 X°36 20 X+38 24 X-40 28 X-42 4 x3 x-44 
22 16 X-36 19 X-36 22 X38 26 X-42 30 X44 44 x3 X-46 
24 17 X-36 20 X-38 23 X-40 28 X-42 32 X-44 5 x 3} x-46 
26 18 X-36 21 X-38 24 X40 29 x-42 34 X-46 5s x Bh X48 
28 19 X-38 22 X+38 25 X40 31 X-44 36 X-48 6 x 34 x-50 
30 20 X-38 23 X-40 26 X-42 32 X-44. 38 X-+48 | 6 x 3} x-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam, 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS.T 


STEEL BULB PLATE. WoopD. 
PENGTE OF Spacing of Fore and Afters. Spacing of Fore and Afters. 
FORE AND DOUBLE ANGLES ON 
AFTER. Feet. Feet. Feet, Feet, Feet. Feet. 
3 4 5 UPPER EDGE. 3 4 5 
Inches, Inches. Inches. Inches. Depth. Breadth, Depth. | Breadth. Depth. | Breadth, 
Inches. Inches, Inches, Inches, Inches. Inches, 
6 X-36 64 X-38 7 X38 2k x 2k x-36 5} 7 6 7 6} 7 
7 X-42 8 X44 9 X-44 2k x 2k x-38 64 7 7 7 8 “ 
8 x-50 9k X-50 11 X+50 2h x 2h x-40 8 7 8} 8 9 9 
SIDE FORE AND AFTERS.f 
STEEL BULB ANGLE. WwoobD. 
paentapyt ad Spacing of Fore and Afters. ANGLE ON UPPER Spacing of Fore and Afters. 
AFTER. Feet. Feet. Feet. EDGE OF BULB Feet. Feet. Feet. 
: 4 5 ANGLE. 3 4 5 
Feet. Inches. Inches. Inches. Inches. Depth. Breadth. Depth. Breadth. Depth. Breadth. 
Inches. Inches. Inches, Inches. Inches. Inches, 
6 6x3 x-36 63 X 35 X-38 7 x 33 x-38 23 x 24 x-36 5} 5} 6 6 63 6 
A>. | AAA] olnuerdckernias 
8 7 x 33 x-42 8 x3 x-44 9 x 3h x-44 24 x 2k x-38 64 63 74 7 8 7 
ea 
10 8 x 35 x-50 | 95 x 3h x-50 | 11x 35 x-50 | 2) x 2) x-40 8 7 ms |-of 9 9 


¢ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
top of the wood covers, 
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HATCH WEBS. TABLE 36 
TABLE B. : (Concluded.) 


WEB PLATE BEAMS. 


WITHOUT FORE AND AFTERS. WITH OR WITHOUT WITH FORE AND AFTERS. 


1 DOUBLE ANGLES ON 
Spacing Centre to Centre. | FORE AND AFTERS. Spacing Centre to Centre. 
BREADTH OF wa | : . UPPER AND LOWER 
HATCHWAY. Fost, Feet. Feet, Feet. Feet. EDGES OF WEBS. 
4 5 6 8 10 


Inches. Inches. Inches, Inches, Inches. | Inches, 


x: 9 X4 9 X-30 10 X-30 11 X-+32 3 x3 x-40 


xX: 10 Xs 10 X +30 11 X-30 13 X-34 1 3 x3 x-40 


11 x: 3 X-39 15 X-34 3 x3 x-42 


12 X-33 x3 17x36 | 8hx8 x42 


14 X +32 . 9 X38 4 x3 x-44 


16 X°3- “ 38 | 4x3 x-44 


17 X* ; “40 X46 


18 X- . g . | 5 x 34 x -46 


5} X 84 X-48 
6 x 34 x-50 
6 x 34 x-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS.T 


STEEL BULB PLATE. woop. 
LENGTH OF Spacing of Fore and Afters. Spacing of Fore and Afters. 
FORE AND DOUBLE ANGLES ON 
AFTER, Feet. Feet. Feet. UPPER EDGE. Feet. Feet. Feet, 
3 t 5 3 4 5 
Post, Troha: racic Tiishes, Yoohex Depth. Breadth. Depth. Breadth. Depth. Breadth. 
Inches, Inches. Tuches, Inches, Inches, Inches, 
6 5 X-34 5s x-34 6 X36 24 x 25 x-36 5 7 54 fi 6 i 
8 6 X-38 7 x-40 7% X42 25 x 24 x-38 6 Zi 64 7 ‘f 7 
10 7 X-44 8 xX-46 9 x-50 23 x 23 x-40 7 7 7% 7 8 7 
SIDE FORE AND AFTERS.t 
STEEL BULB ANGLE. Woop. 
LENGTH OF oS iS} i f Fi f 
eae ten Spacing of Fore and Afters ANGLE ON UPPER pacing of Fore and Afters. 
AFTER. Feet. Feet. Feet. EDGE OF BULB Feet. Feet. Feet. 
3 4 5 ANGLE. 3 4 5 
ar srishon, olen Inches. Tnohee Depth. Breadth. Depth. Breadth, Depth. Breadth 
Inches. Inches. Inches, Inches, Inches. Inches. 
F 5x 3 X-34 55 x3 x34 6 x3 x-36 25 x 2) x-36 5 5 5} 5 6 5 
8 6 xX 3 x-38 7 x3 x-40 7RX38 x-42 25 x 24 x-38 6 5 64 6 7 6 
10 1X3 x-44 8 x 34x-46 9 x 3} x-50 23 x 2k x-40 7 6 7 7 8 7 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
top of the wood covers. 
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ANGLES. 


Inches. 


3 x3x-40 


EQUIVALENT SECTIONS 


ANGLES. 


Inches. 


33 x3 x-30 


BULB ANGLES, 


Inches. 


BULB ANGLES. 


Inches. 
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in ASSOCIATION with PLATING. 


CHANNELS. 


Inches. 


CHANNELS, 


Inches, 


TABLE 37 


CHANNELS. 


Inches, 


343 x-40 


4 xX3x-32 


4 x3x-40 


44 X83 X +32 


43 x3 Xx -40 


5 x3x-32 


5 x3x-40 


5X3 Xx +32 


55X38 x-40 


6 x3x-34 


6 x3x-40 


64X38 X-34 


63 X3x-40 


x -44 


x -44 


X46 


x -48 


7gX3 X34 


75X38 X-50 


8 x3}x-50 


8 x3} x-36 


6 X3}x3}x-42 


8} x 34 x -38 


8} x 34 x -52 


9 x3}x-54 


9 x3}x-40 


64 X 34 x 34 x -42 


7 x3hx33x-48 


6 x3x3x-34 


7 x34x3}x-32 


64 X 34 X 34 X -32 


65 X3X3x-40 


7 X3x3x-44 


7 x3x3x-30 


7EX8X3X-B4 


74 Xx 34 x 34 Xx -36 


74 X3X3X-46 


94 X 34 x -42 


94 X34 x -54 


10 x3}x-54 


104 X 34 x -54 
11 x3}x-56 
114 xX 34 X56 


12 x3}x-56 


10 x35x-42 


103 X 34 x -42 


74 X 34 X 34 X +52 


8 x3}x3}x-54 


8 x3}x3}x-40 


84 x 34 x 34 x +42 


8 x3x3x-50 


8 xX3x3x-36 


8k xX3x8x-40 


8} X3X3X-52 


84 X 34x 34 xX -56 


9 x3}x3} x-46 


9 X38X3X-56 


9 x3x3x-42 


11 x34x-42 


9 x34x34x-58 


94 x 34 x 34 X-48 


114 x 34 x -44 


12 x34x-46 
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94 x 34 x 34 x -65 
104 x 34 x 34 X-56 
11 x34x3}X-56 


12 x3}x3}x-56 


10 x3}x3}x-52 


| 
11 X3}X3}x-48 | 


114 x34 x3} x-48 


114 x 34 x 34 x -64 
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DIAMETERS and SPACING of RIVETS and BREADTHS of 


BUTT STRAPS, END LAPS and SEAMS. 


Inches. 


Inches. 


TABLE 


38 


Inches, Inches. Inches. Inches, 
Above Above Above Above Above 
‘ os 5 79 af «tu 
qieknes n ‘ ane eee see ove ees ‘ 
Thickness of PLATES 36 50 ‘2 MM 114 
Not and not and not and not and not 
exceeding exceeding exceeding exceeding exceeding to 
“36 50 72 4 1-14 1-26 
Diameter of Rivets = Vie aa ae ies 3 t t 1 1} 1} 
Breadth of QuADRUPLE riveted Burr Srraps in inches = = 22 25 28} 
Breadth of TreBuE riveted Burr Srraps in inches ... = 14} 16} 19 214 
Breadth of Doub.E riveted Burr Srraps in inches ... 8 93 11} _ _ 
Breadth of Sryaue riveted Burr Srraps in inches ... 4t 5} == — — 
Breadth of QuinturLE riveted END Laps in inches ... — — 15 174 20 
Breadth of QUADRUPLE riveted END Laps in inches ... a — 12 14 16 
Breadth of TREBLE riveted Exp Laps in inches wee 6 73 9 105 12 
Breadth of DousLE riveted Enp Laps in inches “ef 4} 5 6 — — 
Breadth of Sryaue riveted Exp Laps in inches 4 2 3 — — — 
Breadth of TreBie riveted Seams in inches... ri _— — — 8h 9 
Breadth of DousBLe riveted SEAMS in inches ... vi By 44 5} 6 63 
Breadth of Srve@ue riveted Seams in inches... + 2} 24 3 — — 
8} diam. (1 End mpeg nal of ing intuple. and all Deck | 55 ed 3h 4 
Stringer ates (except in aps and senereey 2+ 2> é 33 
c. toc. | piveted End Laps)... ange BPRS ~ pas 5 
, In Seams of Shell Plating (forward and aft); Quadruple 
4 at \ Riveted End Laps and Double Butt Straps; End Laps 
i am. / of Deck Plating, Margin Plates, Girders, Tie Plates and 2h 3 34 4 44 
| % 8° | Floor Plates; End Laps and Seams of Inner Bottom . - 
S) . Plating oe oe oe es re ae « « ws 
tal 
5 — — —_ 
° In Quintuple Riveted End Laps; in Seams of Deck 
a | 4.ai ( Plating ; in Seams and End Connections of Bulkhead and 8 
4 diam. Tunnel Plating, in Weather Deck Stringer Angles, Margin 24 83 4 44 — 
fa | ¢ toc. | Plate Angles; Angles connecting Side Stringers to Web - 
Bi . Frames, W.T. Bulkhead Frames except Shell Flange 
ii 
° In Flat Keel Angles, Vertical Angles connecting Floors 
| 5 diam. and Centre Girder, Shell Flange of W.T. Bulkhead el 23. 3 rn 5 
oO \ c. toc Frames, End Connections and Edges of Mast Plates, oF Of 45 2) o8 
a . Floors and Cross Ties in After Peak .. 
& es 
wa ‘In both Flanges of the Frames connecting Floors to 
5 | 5}diam. } Shell Plating in Steamers Forward of the three-fifths ol 41 43 54 a2 
< c. to c. Midship Length, in the Shell Flange of Frames in Deep 02 s 3 2 8 
m Tanks, Fore Peak Tanks and After Peak Tanks .. 
a 
3 6 diam. { In Beams fitted at alternate Frames; in Frames whose oe3 1 F 
A c, toc. | spacing exceeds 30 inches .. . A oe GA A 34 45 5} ne tats! 
3 ; 
In Frames and Reversed Frames whose spacing does not 
exceed 30 inches, Floors, Keelsons, Beams except where 
7 diam fitted at alternate Frames, Deck and Hold Stringer 
itt Angles, Face Angles on Web Frames and Side Stringers, 44 5} 6} 7 ane 
: Bulkhead Stiffeners, Longitudinal Angles on continuous 
Girders, Vertical Angles connecting Floors and Side 
Girders, top and bottom Hatch Web Angles.. 
i 
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RIVETING of END 


LAPS and SEAMS. TABLE 39 


THICKNESS OF PLATES IN INCHES. 


Above Above Above Above | Above 
Not | 36 CO 38 42 | 48 | D4 

exceeding and not and not and not and not and not 
“36 exceeding exceeding exceeding exceeding exceeding 

“38 “42 48 | -B4 “60 


| Above | Above Above Above | Above Above 


‘60 68 76 84 | 94 1-04 
and not and not and not and not | and not fe 
excceding exceeding exceeding exceeding exceeding 


68 “76 *B4 “94 1-04 1:26 


Double. Double. Treble. Treble. Treble. Treble. 


Quadruple. | Quadruple. : Quintuple. Quintuple. Quintuple. 


Treble. ” 


Treble. ” Quadruple. Quadruple. ” 


Double. Double. 


Treble. | ” Quadruple. 


Quadruple. 


” ’ Double. ” 


” 


Single. Single. Double, 


” 


Double. Double. ” 


Double. Double. | Double Double. | Double. 


Single. Single. Single. ” 


Treble. Treble. 


” ” ” Single. 


” ” ” ” Double. ” 


” ” 


The diameter of the rivets used for attachments is to be regulated by the greater thickness of the parts to be connected. 
Treble riveted double butt straps may be fitted as an alternative to the quintuple riveted end laps required by the Table. 


Riveting REQUIREMENTS FOR Enp Laps. 


a. End laps of sheer strake, strake below and stringer plates of the upper 
deck or “long” bridge for half the vessel’s length amidships. 


End laps of shell plating from keel to upper turn of bilge for half 
the vessel’s length amidships. 


End laps of boss plates. 

End laps of centre girder plates in double bottoms. 

End laps of floor plates and web frames. 
b. End laps of flat keel plates for half the vessel’s length amidships. 
c. End laps of flat keel plates at ends of vessel. 


d, End laps of shell plating from upper turn of bilge to strake below 
sheerstrake. 


End laps of shell plating from keel to upper turn of bilge at ends of 
vessels. 


End laps of sheerstrake, strake below and stringer plates of the 
upper deck at ends of vessel. 


End laps of beam stringer plates of 2nd deck and decks or tiers of 
beams below. 


End laps of tie plates. 


End laps of margin plates and middle line strake of double bottoms 
for half the vessel’s length amidships. 


End a of vertical keelson plates, rider plates, and foundation 
plates, 


e End laps of decks for half the vessel’s length amidships. 


End laps of inner bottom plating for half the vessel’s length 
amidships. 
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End laps of side girders in double bottoms. 


End laps of margin plates and middle line strake of double bottoms 
at ends of vessel. 


f. End laps of deck plates at ends of vessel. 
End laps of inner bottom plating at ends of double bottoms. 


RIVETING REQUIREMENTS FOR 


STANDARD FORM OF RIVET. 
SEAMS. 


w- ---Ild__-.. 
The edge attachments of ; 
shell plating, all fore and 
aft, are to be regulated 
by the thickness of the 
plating amidships, 


g. Seams of shell plating from 
keel to upper turn of bilge. 


h. Seams of shell plating from 
upper turn of bilge. 


The riveting of seams of shell 
plating in vessels over 500 
feet in length is to be in 
accordance with Section 
30, clause 5. 


: The en — of Rivet to be 
of suitable length in relation to 
i, Seams of deckplates. the thickness of plate in which 
it is intended to be used. 


j. Seams of inner bottom plating. 
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Number of RIVETS in SEAMS of PLATING between FRAMES and BEAMS 
AMIDSHIPS excluding RIVETS in FRAMES and BEAMS. 


THICKNESS OF SHELL PLATING IN INCHES. 


THICKNESS OF DECK PLATING IN INCHES, 


TABLE 


40 


THICKNESS OF INNER BOTTOM 
PLATING IN INCHES, 


Above Above Above Above Above Above Above Above Above Above Above 
= “36 “50 “72 “94 1-14 sei “36 “50 72 “4 eh “36 “D0 
ercoracer) | SOMOS | sot oe |) te ee | coretingamnening (000 oaRe | ccneatingih catalina Seam 8 fb en 
36 “0 72 94 1-14 1:26 36 “50 ‘72 “94 114 | 36 “50 72 
FRAMES IN oi x = - 
INCHES, Diameter of Rivet in inches. | Diameter of Rivet in Inches. Diameter of Rivet in inches. 
5 i ce ae 1k It 8 t 5 1 1 $ i 5 
Number of Rivets in each Row. Number of Rivets in each Row. | Number of Rivets in each Row. 
20 7 D 6 5 7 6 
204 a ar a el 7 6 
21 7 6 5 a 5 ee 6 5 
21h +. 6 5 ‘ ne. 6 a i: 2 6 5 
= : 6 5 - 7 6 5 ul [ait g 1 op 
7 om +1 6 5 a 6 5 en 6 5 
ot er ee ar 5 : q oe te : 8 7 6 
234 7 ae ee ae a 8 "6 F : 8 7 6 
ov 7 6 i aif] 6 5 5 8 " 6 
vi Saas I oe a 6 5 5 9 7 6 
25 6 5 5 7 6 5 a ee 7 6 
254 7 6 5 7 6 5 7 6 
26 7 6 5 7 6 5 8 7 
ry, ne 7 6 5 Z 6 5 8 7 
27 7 6 5 7 6 5 oat 8 7 
27h 7 6 6 | 7 | 6 5 5 | 8 7 
28 7 6 6 | 7 5 5 5 | 8 a 
28h 8 7 6 5 6 6 oi | See |" Fe 7 
29 8 7 6 5 | =| eee 6 5 | 7 
294 8 7 6 5 | 7 6 6 | 8 
30 | 8 7 6 5 = es 6 a 8 
30h 8 7 6 5 | 7 6 5 | 8 
31 8 7 6 5 7 6 STI ae 
314 —. 8 7 f 7 6 he awe 8 
oo 8 8 7 6 % 6 6 3 8 
324 8 8 7 6 Vi } 6 Bats 8 
33 | 9 8 7 6 8 7 6 | . 8 
335 9 eS Bi 6 8 ; 6 | 9 
34 9 | 8 7 6 8 7 6 | 9 
344 | 9 8 7 6 8 tf Bu ley 9 
35 | 9 8 7 6 8 7 6 | 9 
354 | 9 8 7 6 8 7 6 | 9 
36 | ie oe: 7 6 8 7 6 | 9 
364 9 8 7 6 8 7 Gial 9 
37 10 9 8 ff 9 8 Qin 10 
374 10 9 8 7 9 8 7 10 
38 10 9 8 7 9 8 7 10 
384 10 9 8 coal a ee 7 10 
39 10 9 8 T! td 9 8 7 10 


Luoyp’s Register oF Surppinc, Lonpon.—13¢h July, 1922. 


82 


: 268 
DIAMETERS of RUDDER HEADS. TABLE 41 


SPEED OF VESSEL IN NAUTICAL MILES PER HOUR. 


AxD os 12 | 14 16 | 18 | 20 22 
DIAMETER OF RUDDER HEAD. 
Inches. ‘Inches, Inches, Inches, Inches. Inches. Inches. 
28 23 3 3} 34 4 44 5 
34 3 3t 35 3% 4} 43 5} 
40 3} 3h 33 4 44 5a. 5} 
47 34 33 4 44 5 5} 6 
55 33 pt poatap 43 ot 5} 6k 
64 4 4} 44 5 5} 6 63 
73 4} 44 43 5} 53 6} 63 
83 44 43 | 5 54 6 if 63 i 
94 43 5 5} 6 64 ri 74 
105 5 5} 53 6t 6h 7 7 
117 5} 5} 6 63 6 7 8 
130 5} 53 6h 63 aq |.) 8 8} 
144 5% 6 63 7 7 8 8} 
160 6 6} 64 7+ 74 8} 9 
176 6} 63 7 7 8 8} 9} 
192 a |} it a | 8 8} 9} 
209 63 Tan 7% 8 84 9} 10 
227 7 7} 74 8} 8} 94 oe ep 
246 74 74 8 83 9 93 103 
268 ra 1 8 8} 9 9 10 104 
290 8 sh 9 95 10 103 11} 
335 sh 9 9 10 103 a 11g : 
390 9 93 10 103 11 114 124 
445 94 10 103 11 113 12 13 
505 10 104 11 113 12 13 14 
570 103 11 113 12 124 134 14h 
640 11 113 12 124 133 145 153 
720 114 12 124 13 14 15 16 
800 12 12} 13 133 143 153 163 
890 12} 13 134 14 15 16 17, 
980 13 134 14 144 154 164 = 174 
1080 134 14 144 153 164 174 184 
1180 14 144 15 16 17 18 19 
1290 144 15 15} 163 173 18} 193 
1400 15 153 16 17 18 19 20 


In Trawlers and Tugs the diameter of the rudder head is to be increased 4 inch beyond that given in the 
Table, and all Scantlings of the rudder are to be in accordance with the increased diameter. 
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COUPLINGS of RUDDER HEADS. 


TABLE 42 


HORIZONTAL COUPLING, 


VERTICAL COUPLING, 


SCARPHED COUPLING. 


DIAMETER 


6 Bolts. 8 Bolts. Width of Scarphs. Bolts. 

OF RUDDER | __ 

Peen ag (| eee ras Pee | ee , mont 
Rg ge ae a Top. Bottom. hl 
of Coupling. of Flanges. of Flanges. Total. In Top Row, 

Inches. "Inches. Inches. Inches, Inches, Inches, Inches. Inches. Inches. 
43 43 13 12 13 134 9 15 6 2 14 
43 | 4} 12 12 13 134 9 15 6 
5 44 13? 12 y 13 13} 9 15 6 
5} a 43 - 13 12 “a 13 134 9 15 6 
5} 5 13 12} 13 14 9} 154 6 
5} Ee 5} 14 13 14 144 10 16 6 
6 5 14 133 1 15 103 164 6 
6} 53 13 14 13 15} 11 17} 6 
63 6 14 144 oe 13 16} 114 18 a 6 
63 6} nad “1b om 13 17 12 183 6 
fi 64 2 155 2 174 12} 194 6 
7t 6} 24 16} 94 ; 18 123 20 6 
1s ‘- 7 oat 24 16} 24 18} 13} ie tay 7 
73 p i} 2] 17} 2} 195 13} 214 ; 7 
8 rm : 23 18 23 20 14 22 7 
85 73 24 19 24 21} 15 24 7 
9 si | 23 “t 20 24 224 153 25 7 
94 83 ot ; 21} ti 24 233 163 26 i 

10 9 3 22h i 3 25 173 274 7 

if 104 9} 34 j 23h 3h 264 18} 29 8 

11 10 3} 244 3} 274 19} ; 30 8 
114 104 we 26 33 % 283 204 314 8 

12 : 104 j 34 27 35 : 30 21 33 8 
12} 11} 38 28 33 314 25 345 9 
13 11} 33 29 f 33 ; 325 265 36 ) 
135 12} 3 30 3 : 33} 27 375 9 
4 123 4 gue ot 4 * ) aes) 28 39 9 
145 13 We nae 324 a 4} : 36} 29 40 9 
15 134 4} 334 4} 374 30 41 9 
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SINGLE PLATE RUDDERS.. TABLE 43 


1 ARM AT AND BETWEEN RUDDER PINTLES. 
Diamet iL a wavehitamalsck Forged to a =r: ae “| 
|; ameter ed t « | | ts) vets 
a Diameter | o¢wain- | Arm at Mainplece. | Lame st et er Maxt- ii tices EE Te Thick. | Maximum | spaced 44 
| of iceyy ck- mum | Thickness Arm at Mainpiece.| Thick- | Breadth of Arms. Distance Thickness| Diameters 
Head as per| piece at = ee <r ness of Distance oe | ness of ness of | netween | oe apart 
Ohl A, icin 5 | ere Bengal ketentogert ie Ta Arm | with | with | Some’ | Centreof | Plate. | Centre to 
D4 Breadth. Thickness. piece. * ame. Breadth., Thick- pant Small | Large y Arms. | Centre. 
| | | eee. pee Fillet. | Fillet. 
“Inches. | Inches. Inches. Inches. Inches. | Inches. | Inches. | Inches. Inches. | Inches. Inches. Inches. Inches. | Inches. | Inches. Inches. | Inches. Inches. 
24 | 2 2! 24 1% 1} 4 | 45 | -74 | 23 | wh | 1h | 5 4h 3 | 96 | +50 : 
3 | 8 a | 3 2 # | 4] 45 | 4 | 3 | a] | 5 | 4b | F | 26 | 50 3 
at oak 23 3} 2h 13 2 | 46 76 1 of Vo 94°) 1g 1.5 4h 3 | 926 50 4 
a == Nee \| et here Se —é 
34 2} 23 34 | 2} 14 $ | 46 76 | 38% 1% i 5 44 3 26 “52 Z 
33 24 3 33 7 | 13 3 47 ‘78 3% 13 1} 5 43 3 26 “D2 1 
4 24 3 4 24 1} t 48 80 | 4 15 12 5} 4t 4 27 54 1 
4} 24 3t 44 2% 1} q 49 “80 4} 1% 13 5} 44 t 27 54 1 
4 | Of 33 44 | 2h 2 % | 50 82 | 44 | 2 1g | 55 | 43 % | 27 | ‘56 1 
3 2 : - iN a ~ | . a ms ee Ue Pee | 
4} 24 33 4} 23 2 5 | 51 84 | 43 | 25 14 | 53 | 43 & 27 56 1 
“a | 8 33 5 | 8 24 1 52 86 5 24 14 5} 44 1 28 | 58 14 
st | 8 4 a ees ees 58 | 88 | 5 ot + ee Lioe Poa 28 58 | 1h 
- 5} 3 ; 4} 5} 3h 2} 1 54 | +90 5} 2} 14 6 5 1 28 “60 15 
Bis ss ee ae) | 
5} 3 4} 53 st | 23 | 1 54 | 90 | 54 | 28 | 18 | 6 | 5 1 28 co | 14 
6 | 8 4 | 6 3 | 03 | 1 | 55 | -92 | of | 28 | 1g | 6 | 5 | 3 29 | 62 | 18 
64 | 3} 43 6t 83 28 | 4 | 56 94 5} | 23 14 6 5 1 | 29 | 64 1 
: aE RE fy Dasa eN season: at ae ‘ Ba | 7 1 
63 | 38} 44 64 34 4% | 1 57 ‘4 | a4 2k sl i | 6 5 1 | 29 | 66 1} 
—_ — | 7 5 . ~ | . 
6i | 34 a he ee 64 |. 34 ; 24 | 1 58 | 96 6 25 | iz | 6 5 1 | 29 | :66 1} 
7 | & | 5 7 | 88 | 2b | 1 59 93 | 6 24 | 2 6 5 1 | 30 | 8 | 1¢ 
| = 4 
I : ees“ Ae retae Is 
7% | oh | ch |e | se | iL a |vom.| 100 | 6 [eekel eo) elas ty) eo | ee 
— — a ~ - | | ~~ |—————__|— -—- as | “ ss _ a: 
74 34 54 74 BE (pe) te eb 1-00 6 2% a1 | 6 5 1 30 ‘70 1y 
as = _— = -_ | — _ — | — — - | I - 
74 33 By 74 35 24 ey bi 1-00 6} 3 24 6 5 1 | "30° |) 40 14 
ra ey ie ; ail ‘4 a > | = 
8 4 6 8 | 4 24 1 62 1-02 6} 84 2} 6 | 5 1 Si | W772 1} 
8h : 4} 64 84 4} 3 1} 638 | 1:04 6+ | 3t 24 64 5} 1} 31 | -72 1} 
9 » ae . 64 9 43 | 8 1, | 63 104 6¢ | 33 24 63 5} 14 32 “74 1} 
ob 43 7} 9s | 44 | 3% 1, | 64 | 106 | Gh | 8% | 2 | 6 |] 5b | 32 76 1} 
10 | «SB 7 | 10 | 48 | st | 18 | 6d | 108 | 6k | 48 | 2% | 64 | ok | WR 33 | -78 | It 
. 10h 5} 8 104 | 49 | 838 | 13 | 66 | 1:10 | 64 | 4t 3 64 5} 1} 33 “80 1} 
eed is ae fs ves es to ——— ———— 5 = - 
un oy | ot lu | Bh | oF | We for.) 220 | eh eae) BE LY fee | ae.) et ee 


5 
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DIAMETER OF 
DIAMETER RIVETS SPACED 
OF RUDDER DIAMETER SECTION MINIMUM DIMENSIONS THIGENESS 5 DIAMETERS 
HEAD AS Or OF MAINPIECE OF a OF ‘APART FROM 
PER TABLE 41. PINTLES. AT HEEL. BOW AND STAYS. PLATES, CENTRE 
TO CENTRE. 
Inches. Inches. Inches. Inches. Inches. Inches. 
g Dax 14 9M | “24 3 
2 se D Boxes F D4 3 
9 ol 6 ol 7 ° 3 
2} 24 X2 24X 3 24 8 
C 6 b 4 7 * 3 
2} 2x2 24x § 26 3 
24 24x2 25X 4 -26 3 
2 23 x2} 24 x1 “26 i 
24 24x2h 2x1 26 4 
23 3 x2} 25 X1% -28 i 
»s ol 93 93 1 5 Z 
24 3+ x23 DE X14 28 3 
3 3tx3 23x15 28 ‘ 
3 3yX3 23x14 28 3 
3 4 x3 23x13 “30 z 
3 44 x3 > xj J 30 7 
e 4 e 0 8 o ro 
3 44 X3 3 x14 “30 q 
3} 44 x3] 3 X14 30 5 
ol rt 2 i a.) 7 
34 Do X3q 3X1; 32 
34 5+ x34 3} x13 “32 cf 
3} Db X 3S BEX 14 “32 5 
34 6 x33 34x13 “Bd Z 
33 64x33 34x17 “B4 Z 


* The figures in this column are to be the fore and aft dimensions. 
Luoyp’s REeGIsTeER OF SHIPPING. LonpON.—13// July. 1922. 
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STEERING CHAINS, RODS, QUADRANTS and TILLERS. TABLE 45 


DIAMETER | BOSS OF QUADRANT. QUADRANTS AND TILLERS. 
iz coca a eM Ec a Miners suas |. Wass of Arms at Bwice the Diameter of Rudder Hoad trom Ooatre of 
pee rt ett: QUADRANT. Chains. | Rods. pest dies a ; Rudder Head. , 
| < One Arm. Two Arms. Three Arms. 
Inches. | -—_-‘Feet, Inches. _ “Inches. | Inches. | Inches. Inches. .|.. .. Jase, Inches. "|... Skdeearmee 
23 2—10 } tr) 25 pasa BL Xx Ve a 7 EE tee: 
3 3— 0 3 | 4 ie aes oe 34 xX 2 
ae | tee |g b st | at x at 
8h 3-2 ie | eae 3h 6k |) Bh x 2b j 
33 3-2 Be Bee “34 ¥ 63 ; i 24 a ee oe 
<2 ay 3- 4 4 : 4 = it : 4h x ah : : i Baatiie 
a Soe ; Ys es tt 4¢ | 7h 45 x 23 ; _ * 
4 : =? |__* / eae a= 8 5 x 24 Bt x ot & 
a ta ee ae oe ae ee ne 4 x of - 
— 5 % 3— 8 ‘ 5 13 i) 9 5k XxX 8 4} x 24 
a 5} 7 “te | 11 ’ 14 5] oe 5f x 8 es i 4h x 2h ‘on 
Z_ a a. 3—10 - a 7 Sa. 5} mer 94 F 6 x 3t 7 43 x 25 1s . J 7 
a} 3-10 | 3 15 53 10] 6} x 3t 5 x ah 
oy 4— 0 | 1 1 : 103 ¥ 3s XxX «Sh ot x 2h “Tit ae 
— 6} 4— 0 ; - rage aint 2 11} z 6} Xx 3h bh x 24 
63 4— 2 ; a Le © ‘ eh 11} 7 x 33 5h x 8 * 
ar ar oe wo] oy a | (12 it x 83 bi x 8 
ey: : 4— 4 y ia a 7 124 Ls Heveede 2 6 x 34 @ 
= ap 4-4 ote ye +. 7 13 7} x 4 6 x 34 et) ; 
i-= 74 ¥ 4— 6 -apelior | 1p “9h Pa ee 134 8 x 4k - 64 x 3h hy ae 
74 4— 6 uw | wif a 4 et x 4h | Ok x 8h ; 
8 4— 8 14 j 1b —g ia 8} x 43 ; 64 x 4 5} x 3h 
8h oo | ne | ow gh ls} 9 XB 7 es ae ee 
F 9 5- 4 “Hy 1+ ee | 16} j 9} x 5h 7% Xx 4} 6h x 3% 
~ pe) 5— 8 12 Wk ob | az | 0 x53 aS PF OE MRF Si 
10 c-o | us | & | 1 | 38 txt | x a | ee 
104 | 6-4 | it 13 10h =| (19 11 x 6} 9 x 44 eich) 
11 | er ee ee ae a | 11 193 1s x 63 mxs st x 44 
113 Reed re 2. of .1it> | inQ0h .) oe eee 0 «eee 
12 8— 0 1s i lara. — oh ; 12} x 7h 10k x 5} 9x5 
i 124 ; 8— 0 7 ? : q2h 29) ; 13. X 7 ll x 5s bre 
13 = ae ; a 3 : 230 j 184 X 7% ; at x af 0 xX 5 = 
134 | ea ene, j Finy ; 24h $a 14) =X8 ab xX 6 me hee x 5h i 
14 8— 0 ; er 25} ei are eT tat 2 x 6 104 x 5} 
145 aes sr ay ee i alt Mb . 26h } 15 x 8h pen Ce 12} x 63 . 10} x 5% 
15 “gee 7 5 Toe Ri 154 x 8h v1 423 x 6h a 11 x 5} 
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Diameter 
of Rudder 
Head as per 
Table 41. 


ONE BOLT EACH SIDE. 


bo 
~~ 
- 


TWO BOLTS EACH SIDE. 


BOLTS for BOLTED TILLERS and QUADRANTS. 


TABLE 46 


FOUR BOLTS EACH SIDE. 


Distance 
Centre to Centre. 


Diameter. 


Distance 


Centre to Centre. 


Diameter. 


Inches. 


12 


Inches. 


Inches. 


1l 


Inches. 


7 
8 


al 


Inrer Bolts 
Centre to Centre. 


Inches. 


9% 


Outer Bolts 
Centre to Centre. 


Thickness 
of 
Coupling. 


Inches. 


Inches, 


13 
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MASTS of STEAM VESSELS.- TABLE 47 


= DIAMETER AND DIAMETER AND paeeanie DIAMETER AND DIAMETER AND 
rete | THICKNESS OF MAST THICKNESS OF MAST phe THICKNESS OF MAST THICKNESS OF MAST 
OF MAST. AT PARTNERS, AT HOUNDS. Or , AT PARTNERS. AT HOUNDS. 
| _ Se = ge 
| x E pei is = 
Feet. | Inches. Inches. Feet. Inches. Inches. 
30 | 16 X30 134 x -26 57 25 X +38 204 X +34 
33 17 X -30 14° X°26 60 26 X-40 21 X:36 
36 18 X +32 145 X -28 638 27 X42 22 +36 
39 19 X +32 15 X28 66 28 X44 23 X38 
42 | 20 X +34 16 X-30 69 29 X +46 24 X+38 
45 21-34 17 X:30 72 30 X-48 25 X-40 
48 22 X +36 18 X-32 75 31 X +50 26 x40 : 
51 23 X +36 19 xX-382 78 32 x -50 27 x-40 
D4. 24 X-38 20 X-34 | 81 33 X +50 28 x-40 
eS  — — —  —  ——— ——— EEE SS 
STAYS to MASTS of STEAMERS. TABLE 48 
| 
LENGTH OF MAST | SHROUDS TO EACH SIDE OF TOP MAST BACK STAY. FORE TOP MAST STAY. 
FROM UPPER DECK | MAST. FORE STAY. 
TO MOUNDS: Number. Size. Number. Size. Number, Size. 
a = Sa Ee a —_ - ~ a 
Feet. Inches, Inches. Inches. Inches. 
30 | 2 2h 1 13 = a 24 
33 2 24 1 1} _ — 3 
ae -_——|— 4 a = 
36 2 | 3 1 2 — — 3 
39 3 8 1 24 1 2} 3h 
42 3 | 34 | 24 1 24 3} 
ae 2 — =, = = eas: = = = 
i) 3 34 23 1 23 3h 
18 3 34 1 3 1 3 34 
51 3 ay 1 3 1 3 34 
54 B) | 1 3 1 4 
iY 3 4 1 3 1 é 4 
60 3 dy 1 3 it 3 4 
> ‘ 1 ) » a 
63 3 45 1 3 1 3 dy 
66 3 43 1 3 1 3 4} 
69 3) o 2 3 2 iS 4+ 
72 3 5 2 3 2 3 45 
wr 44 SY ¢ 9 Z 
3) a og = 3 “ 3 45 
tod 3 5) ¢ 9 ¢ 1 
78 4 43 2 3 2 3 45 
81 4 5 2 3 2 3 4h 
Di et 
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LENGTH OF MAST. 


Fore and aft Rig. 


Feet. 
30 


Feet. 
36 


Square Rig. 


MASTS of SAILING VESSELS. 


DIAMETER AND THICKNESS OF MAST. 


Partners. 


Inches. 


BO 


Inches. 


16 


Heel. 


Hounds. 


Head. 


SIZES OF ANGLE 
BARS IN MASTS. 


of 


Thickness 


taBLe 49 


Plate. Sizes of Angle Bars. 


Inches. 


13 


Tuches. 
26 


Inches. 


133 


Inches. 


26 


Inches, 


11 


Inches. 


“24 


8 Inches. 


Inches. 


“40 


Inches 


34 x25 x -34 


uy 30 


133 


“40 


33x3 x-36 


18 “30 


40 


34x3 x-36 


“B+ 


“44 


4 x3 x-40 


“B+ 


“B4 


“44 


4 x3 
4 x3 


x -40 
x -40 


44 x3 


43 x3 


44 x3 


5 x3 x-46 


5 x3 x-50 


5 x3} x-50 


34x3x-40 


5 x34x-50 


4 x3x-40 


5yX4 X54 


4x 3X44 


6 x4 x-56 


5 xX3x-46 


BED. 


HEEL. 


CAP. 


STEEL BOWSPRITS. 


LENGTH 
SIZES OF ANGLE] our. 


Diameter. | Thickness. 


Inches. 


+30 


Inches. 


164 


Diameter| Thickness. 


Diameter. 


Thickness., 


BED. 


5 x3x-48 


HEEL. 


CAP. 
SIZES OF ANGLE 


Diameter. 


Thickness.| Diameter) Thickness. 


Diameti 


BARS, 
er. | Thickness. 


14 


Inches, 


Inches. 


“BO 


Inches, 


Inches. 


254 


Inches. 


Inches 


“£0 


Inches. | Inches 


“36 


Inches. 


173 


Inches. 


| 35x3 x-36 


Inches. 
32 


174 


“BO 


264 


18} 


19 


| 


4 x3 x-40 


3 x2)x-30 


44 x 34 x -42 


3 x3 x-32 


36 | 4X BEX 44 


33x3 x-34 


Lioyn’s ReGister or Surprise, LoNpoN.—13/h July, 1922, 


44 xX 34 X -46 


YARDS and TOPMASTS of SAILING’ VESSELS. TABLE 50 


YARDS, TOPMASTS. 
Centre. First Quarter. Second Quarter. | Third Quarter. Ends at Cleats. Heel. | Lower part of Head. Head. 
Length : 
Cleated. Length. 
Dia. Thickness.| Dia. (|Thickness.| Dia, Thickness.| Dia. Thickness.) Dia, Thickness. Dia. Thickness.) Dia. Thickness. Dia. Thickness 
Feet. Inches. Inches. Inches, Inches. Inches. Inches. Inches. Inches. | Inches, Inches, Feet. Inches. Inches. Toches, Tnches. Inches, Inches. 
32 8 18 7% | -18 it | -18 Cpe. Se eet 12 12 Pe eo 10} | +24 9 +18 
| | | | | | me 
| l | | | 
36 9 18 8} 18 | 8 | +18 6} | 18 | 4h | -12 | 184 12% | +24 11 24 | 9k |--18 
ie ——| | | 
40 10 +20 9% | -20 9 18 7 | -18 | 5 120) 15 18 | +24 114 | -24 | 10 “18 
a - d E . . Mee rated Silt |_ | 
| 
44 / 11 22 | 103 22 10 18 8} | 18 | 54 12 164 | 14 +26 125 | +24 103 20 
| 
| 7 | | oe 
I 
48 12 24 113 24 10% | -20 9 “18 6 14 | 18 144 | +26 13 24 11 “22 
= a { ! —_—— | 
52 13 24 | 128 24 113 22 93 18 64 | 14 | 19h | 15 30 | 134] -26 114 | +24 
56 14 26 =| 133 “26 128 | -24 103 | -20 7 “16 21 16 30 | 14 +26 12 “24 
| ‘ 
60 15 +26 142 26 13} | -26 11} | -22 7% | 16 224 164 | -30 | 144] -26 124 | -26 
| | | 
64 16 30 =| 153 “30 143 | -30 12 |. +24 8 18 | 24 17 “Bd. 15 “30 13 “30 
| | aes a 
68 17 30 | 164 “30 15t | -30 123 | 24 | 8h | -18 | 254 | 18 | -84 16 30 134 | +30 
2" | 
72 18 30 =| 174 30 | 16} | +30 134 | -26 | 9 18 27 183 | *34 | 163] -30 14 “30 
= _| : Piel a o | 
| | | | 
| | | 
76 19 82 | 18) | 30 | 173 | -80 14+ | -26 94 | -20 284 | 19 34 | 17 30 | «143 | -30 
80 20 “36 194 30 | 18 “30 15 26 | 10 22 30 20 34 | 18 “30 15 “30 
84 21 40 | 203 “34 19 “30 153 30 104 24 314 | 205 | -34 | 183] -30 | 155 | -80 
| | 
| | “ | | | eiee| 
88 22 40 | 214 “B4. 193 | -30 164 | -30 | 11 “24 33 21 “36 | 19 “30 16 “30 
J ea ee (eee 
92 23 40 | 224 “36 203 | -34 174 | -30 114 | -26 35 22 36 | 20 “30 164 | -30 
96 24 40 = | 233 “36 218 | 84 18 “30 12 +26 37 23 “36 21 “30 17 30 
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STANDING RIGGING of SAILING VESSELS. TABLE 51 


(See Continuation.) 


SECOND LONGITUDINAL NUMERAL fs is e 2 | | 
6200 7100 8000 9000 10000 | 11400 12800 | 14200 


| 


| x, Size. | Size. | y Size. | y Size. | y Bizo. | 4 Size. | w Size. |, _Size. 
No Inches. “® — Inches. No. Inches, No. Inches. * Inches. * Inches. No. Inches. “* Inches. 


Fore and Mar Shrouds r . + : | 4 of QE | 4 of 23) 5 of 8 | 5 of 8} | 5 of 8h | 5 of 33. | CG of 4 | 6 of 44 


——_——_ —— = —— and cap and cap ~ and cap ——--/and cap ——— land cap 


Chain plates bas he a8; st 1} i é | ; 1} 
| 


Dead-eyes ... : = 43 es } Bet Bx | 9X5 | 9X} 
| 


i Lanyards (hemp) 


Rigging screws, diameter at bottom of thread 


Rigging screws, diameter of pins 


Topmast backstays ... 


Top-gallant backstays 


Lower stays ... 


Topmast stays 


Top-gallant stays 


Mizen Shrouds 


Topmast backstays 


Top-gallant backstays ... 


Lower stays 


Topmast stays ... 


Top-gallant stays 


Bosstay Bar 


Chain 


Bowsprit Shrouds (chain) 


STANDING RIGGING of SAILING VESSELS. TaBLe Ol 
(Concluded. ) 
SECOND LONGITUDINAL NUMERAL. | s wae es 
560( ) 2000: 2420 2720 
L x (B + D). | 15600 17000 | 18400 0000 21900 (0) 7200 
tas . / ii. Size. | a iss licg Bigot Siem | ap elas Bize. |, Size. 
No. nae] No. eek No. ce | No. Teeth No. vonkal No. Seatiaet No. juste 
Fore and Marn Shrouds 4 Ar aa ce | 5 ot Ad io 45} 6 of 49/6 of 4516 ot 5 |G ot 5% Boe dy 
. ee ee = == land cap ———— land cap ‘and cap -————and cap and cap vnd cap ‘and cap 
os ay GANS TREE sses 9) Sods. vee Ree 7 Sct 2 25 | 24 | 23 24 | 23 23 
ie ene 2 =: ee : 3 | a 
Ae ry, Dead-eyes ... _ as ee seel Uli 115X6$ | 12X7 aes = a ae 
: : me | a | = 
” » Lanyards (hemp) ... ar a ae bb a a 6 oe aa = <a 
Lae ‘ | 3 § tel | 1 5 
‘i » Rigging screws, diameter at bottom of thread 1} 14 | 1g 1% 2 2s 2} 
| zs j + 3 - P : 
° e ° Py | 1 | 5 5 a 
” » Rigging screws, diameter of pins ... 33 ly 15 1g 1s 14 1s 2 
= ~ ——- _|—— es 
” »  Topmast backstays ... | 3 ot 4t ] 3 of 44) 8 of 49/3 of 43/3 of 5 |B Of SEB of 5h 
| oe : Pie ; 3 j 7 
” »  Top-gallant backstays \2 , 8 |2 y 8/2 , 8/2 , 83)2 , BF/2 4 48)2 4 4 
” ” Lower stays... ooo eee son wae 2 ” 4} 2 ” 4} | 2 ” 4} 2 ” 4} 2 ” 5 2 ” 5} 2 ” 5} 
M »  Topmast stays a oe me eels Bln, Saal oe: te ae es oe | Sy ST? 9 WS, Ce ee 
| 
3 “ Top-gallant stays... rae a a 3 3} 3} 33 34 4} 4} 
MizxEn Shrouds el te Vest its ti - wD of BEL 5S of BRL 5 of 4 | 5 of 48) 5 of 4P] 5 of 4915 of 4h 
£ ee ae ot = ~ Le _ and cap and cap —jand cap and cap -jand cap ——— and cap and cap 
»  Topmast backstays ... ... .. ss of 3 » S418 » 82/8 , 4/8 , 46/8 , 4278 , 48/8 , 44 
»  Top-gallant backstays ... 12 » 2/2 , %/2 , 2)/2 , 28/2 , 38 |2 , 88/2 , 8 
‘a ——_— — 
» Lowerstays 1. 1. esse eel 2 ow BETZ , BEL2 , 4 12 » 46/2 » 42/2 4 48/2 ,, 4b 
»,  Topmast stays ... i vox ea, > abe, we al 2 we BED yp Re 2 SE eS ee ee 
»  Top-gallant stays ane ae a a a 2} 24 23 25 3 33 3} 
Bossray Bar ... ie 2 ae oe me i! 3h 33 83 33 4 4} 4y 
| | 
mY Pin 2} 98 23 27 3 34 33 
| = Z . 
“ Chain ee ae ae oe se eT 133 143 144 li 2 27's 21 
Bowsprit Shrouds (chain)... oar see + w| 2 of G12 of 1 | 2 of 1 | 2 of yxy] 2 of Ipg| 2 of Ips] 2 of 14% 
Luoyp’s REGISTER oF SHrpprnc, Lonpon.—13¢h July, 1922. 
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ANCHOR CRANES. TABLE 52 


OUTREACH OF CRANE, 


WEIGHT 
ieee Feet, | Feet. Feet. | Feet. | Feet. Feet Feet. Fest. 
4 9 | 10 ra 12 | 13 14 15 16 
INCLUDING -S..585 oH ie ai nd ae Oe ar ha ee Fe : = - ms 
STOCK. | DIAMETER OF MAIN POST AT DECK. 
Cwts. Teka, si 7 Tinans = | Tapia Tohes 7 | . TaoHeen | Zz Inches. Inches, i Inches, 
20) 6 6} 64 | 63 63 7 7} 74 
25 64 64 7 74 74 73 74 8 
| 
30 7 74 74 74 73 8 8} 8h 
| 
35 74 7 74 8 8 8} 8} 8} 
10 74 74 8 8} 8h 83 9 9} 
45 8 st 8} 8} 9 9} 94 9} 
50 8} 8h 8h 9 9} 94 93 10 
5D 8} 8} 9 9} 9} 9} 10 10} 
60 84 9 9} | 9} 9} 10 104 103 
| 
CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 
Inches. Inches. Inches. Inches. | Inches. Inches. Inches. Inches. Inches. Inches, | Inches. 
° ots : ; = 2 | | 
Diameter of Main Post at Deck ...| 6 64 7 74 8 xh | 9 94 10 “\10); wd 
— ee — ~ = _ — | -_ _ as — 
as - 5 | | | 
; 3 5 | 294 F 9! g By: 93 5 ‘ 
Tie Rod iy te ae ne re lg eee) eae pera 24 oe 24 ) 23 oz | 3 
| | | 
tit a : . | ‘ | 7 ee ae 7 | 7 1 - Al i. ~ i ee 
Jib (Diameter at Middle) ... ...| 3 | 3} | 3 |~lo88 4 | 42 | 4% 43 5 | bf 5h 


DIAMETER IN INCHES Ins. Ins. Tus, Ins. | Ins. Ins. | Ins. Ins. | Ins. | Ins, | Ins. | Ins. | Ins. | Ins. | Ins, Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins, 
ID | | | 
pay DUE BOLE Ee or Py a leey eee 1 | 4h | Salat i altieeae | Re -3 ; c iP by ee You = a nae tea rt 
WROUGHT IRON DAVITS | 3 | 34 | 39 | 3f | 4 | 4g | 49) 4515 | OE] 5S | HF | 6} | 64 | 63 | 7 74 | 74 | 72 | 8 | SE) 84 
OR OF MAIN POSTS | | | | | 
OF ANCHOR CRANES. | | | | 
1 = a > } 
7 x: | | | | | ! | | 
DIAMETER AND THICKNESS | 1 3 oak FI 3 ie > > el | ahh | ] 1 C | ¢ gl r | rE, 
aid gp ei er oY | 45 | 42 | 5b | 52 | 55) 6 | 6 | 68) 7 | 7E| 72 | 72 | BE | 8h) 9 | 9 | 9 | OF 10} |10F |103 [11 
WELDLESS DRAWN DSi ar | x Xx x x x | bal ne < x ee hk XK ees x x x us M106 x x 
| | | | | | 
STEEL HOLLOW BOAT 4 _4 4 | 4 5 | 5 5 if lee 6 6 ra bee aaa re ec are Sl es 8 9 9 9 
OR ANCHOR DAVITS. 16 | 16 | 16 | 16 1é | 16 Té Té | T¢é | q 5 . Ye 
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TABLE 53 


(See Continuation. ) 


ANCHORS and CHAINS for STEAM VESSELS. 


ANCHORS. CHAIN CABLES. 
| nesters | Bower Anchors. : Stream and Kedge Anchors. ‘i ; 
* EQUIPMENT ieaorten rae Ex Stock. | Stockless. Ex Stock. | eer 
NUMEBR. Register ear aval | | | ] | 
scien? : : é Weight.| Test. ite, | Weight.| Test. are | Test. | Kedge.| Test. eerea mam statutory ] a ed wean 
ed =f => = = SS an a a - es re 
Cwts. Tons. Cwts. | Cwts. Tons. Cwts Cwts, | Tons. | Owts. | Tons. | Fms. | tien Tons, Tons, Cwts. 
3000 i ee 3h) 535) 7 44 | 655| 82) 4) — | | —] 120] HI} 8%] 123 29 
3600 Bo a) Y) 2 44| 633| 8h| 5t| 738] 10k] 14] 838} 4 | — | 190] 42] 10 | 15 | 34h 
4200 Gxc-temo Dd id 5 | To} 10 | GE] 855 | 124] 13] 4% | & | — [1 185| HI] 113 1735 4G 
4800 d 11/1. | 8 114 7 95 | 144] 24] 4368) £ |] — | 165) 34| 183% 208 | 644 
5400 e >a pe Um | Nie 64 | 838] 13 8} | 10s5 | 16} | 23] 535] 1 — 1165 | 36) 153,| 287% 744 
6000 eo), oy Lud 74 | 9f0 | 144] 9 | 11y5 | 18 | 3 | 538} 12 | 333] 165 | 1 18 27 84 
6700 | g | 8/1] 1 8t | 10s5 | 234] 10 | 1248, | 294 | 34] 538] 14 | 338] 165] 14, | 203, | 30,4 954 
7400 h orgie as DE a 10 | 12 28% | 125 | 1435 | 35 4 Gyo | 12 | 4cfo | 195 | 1 | 223 344 | 126] 
8100 a Sel lep 11} | 1336 | 334 | 143 | 16x56 | 413] 42 | 635 | 2 | 430] 195] 1% | 25% | 38 141 
8900 j | 38/1/17] 18%] 158 | 38h] 162) 18 | 48 | 43] 75] 2t | 438] 210] 14%,| 28: | 428 | 168 
9700 kk |}3!]1/1 1] 15¢] 1638] 48h] 19 | 1990 | 544] 53] 733) 2b | 5 210} 1%, | 31 465 185 
10600 l 3 | 1| 1] 17 | 18% | 485 | 214 | 2135] 603] 53] 8 2% | Say | 210 | 14° 34 51 203 
11600 | m |3{|11|1 | 18%] 1938| 534] 23k | 238] 6621 6 | 88/3 | 532 | 210|1,% | 373 | 558 2224 
12700 n i pi a 204 | 21y% | 584 | 254 | 2555 | 73 64 | 833 | 34 | 548 | 210] 14% | 403, | 58% | 242 
13900 0 Si a 224 | 9238 | G4 28 | 27¥5 | 80 7 QF | 4 | Gay | 240 | 15% | 43y%] Gly | 2983 
15200 «| p | 38/1 |1'| 244 | 24%] 69k] 804 | 29 87 | 73 | 938 | 4$-| 642 | 240/138 | 47,5,1 66, | 3193 
16700 q 3 | 1|—]| 26% | 26 75 83 | 8035 | 94 8% | 1038 |} — | — | 240] 143] 514 714 3443 
18500 ? 8 | 1 |—] 28% | 2738] 81 855 | 3233 | 101 94 | llugs | — | — ]| 240] 133] 553 774 3703 
20600. s |3|1/—I] 31 | 29% | 88 | 38%] 3432] 110 | 10 | 12 — | — | 240] 133] 59) | 823 3973 
22700 t 3 | 1|—] 334 | 315 | 95 42 | 87¥5 | 1194 | 11 | 1233} — | — | 240| 144] 634 8845 125] 
25000 3 | 1/|—]| 36 | 3385 | 103 45 | 39¢5 | 128 | 12 | 1843 | — | — | 270] 1228] 6745 | 94% | 5114 
27300 v |38/1/—] 39 | 85% | 121 | 483] 4133 | 139 | 18 | 1438) — | — | 270] 2 72 | 1008;| 5383 
29700 w 8 | 1 |—]| 42 | 387% | 1195 | 524 | 4338 | 1495 | 14 | 1538 | — | — | 270] 244 | 76x | 107y5 5734 
32200 £ 3 | 1|—| 45 | 39x | 128 | 56t} 4685 | 160 | 15 | 1638 | — | — | 270] 2r— | 812 | 1183 6084} 
34800 | y | 8 |1|—|] 48 | 4195 | 136h| 60 | 48y% | 1704 | 164 | 1734 | — | — | 270] 2, | 86s | 120% | 6459 
37600 z se Fe ee ed baneg We a) 145 63} | 50s | 182 | 174 | 1832 | — | — | 270 | 2;4 | 91% | 127; | 682 
_- 40400 | at | 3 | 1 fen _ 54h | 45yo | 155$.] 68 | 5235 | 1944] 19 | 1938 | — | — |_270 | 2y6 | 96¢ | 184% | 7203 
43200 b¢ | 3 | 1|—] 58 | 47% | 1654 | 724 5D 207 | 204 | 218% | — | — | 300 | 2y% | 101y% | 14245 | 8444 
46000 cet | 38 | 1|—] 614 | 493 | 1754 | 77 | 57% | 2194 | 22 | 2255 | — | — | 300 | 24% | 106,% | 1498 8904 
48800 dt |3|1|—] 65 | 51 1854 | 81} | 593% | 232 | 234 | 2338 | — | — | 300 | 2,8 | 11243 | 1574 | 940 
51600 oe tt.) G8¥ | 5235 | 1955 | 854 | Gly | 2444 | 25 | 2435 | — | — | 300 | 2y% | 116y%5 | 1633 989 
54600 ft | 3|1|—] 72 | 5438] 206 | 90 | 68%; | 257% | 264 | 26 — | — | 300 | 238 | 120% | 169} | 1040 
57600 gt | 311 5630 | 217 | 95 | 655 | 271 | 28 | 27x | — | — | 330 | 21) | 12575 | 175% | 1200 
60600 a ae 5842 | 228 | 100 | 678; | 285 | 29% | 285% | — | — | a0 | 232 | 129,3,| 181 | 1258 
63800 ay Lada 60x'o | 288 | 1044 | 683$ | 298 | 31 | 2975 | — | — | 330 | 24% | 133y5 | 1863 1317 
67000 | jt | : ee 6145 | 248 | 109 | 703% | 311 | 323 | 3035 | — | — | 330 | 238 | 137;% | 1928 | 1378 
70200 kt |} 31 6333 | 259 | 1134 | 72:¢, | 324 | 34 | 3133} — | — | 330 | 238 | 14154 | 1988 | 1440 
73400 iS am ar 1 6535 | 269 | 118 | 74 886 | 354 | 8245 | — | — | 380| 8 145y%5 | 204y5 | 1508 
76800 my | 8.) 1 6638 | 279 | 1224 | 7542 | 349 | 374 | 3388 — | — | 330 | 34, | 149,8; | 20975 | 1568 
80200 he 1-9-L-§-| 6748 | 290 | 127 | 7638 | 362 | 39 | 35% | — | — | 330 | 3yy | 1533 | 215} | 1634 
83800 14 Olin lk 69% | 301 | 182 | 783§ | 376 | 403 | 36% | — | — | 830 | 3ye | 15775 | 220} | 1701 
ae 8f800 8) et iB i 1 703§ | 312 | 187 | 80s5 | 390 | 424 | 3735 | — | — | 830 | 3y% | 161y% | 226% | 1769 
91600 9 ae Se ae 725 | 324 | 142 | 8135 | 404 | 443 | 3835 | — | — | 380 | 3y% | 165y5 | 23145 | 1839 
95800 rt |} 3]1| 74 | 336 | 1474 | 88:8, | 420 | 46 | 3933 | — | — | 330 | 3,% | 1693 | 2369 1910 
100200 | st | 3 | 1 7538 | 349 | 153 | 85 | 436 | 47% | 4038 | — | — | 330 | 3y— | 1723 | 2414% | 1983 
105000 Te oe 7648 | 362 159 | 8635 | 452 | 49h | 425 | — | — |.330 | 34% | 176; | 246y% | 2057 
u ! | 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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ANCHORS and CHAINS for STEAM VESSELS. TABLE OB 
(Concluded. ) 


STREAM CHAIN OR STEEL WIRE. Panes Chiron Tie HAWSERS AND WARPS. 
| ot =e —.¥ a, : <i ee a ———$ 
#* EQUIPMENT Baa Ned Chain. Steel Wire. Hemp. Steel Wire. Hawsers. Warps. 
inserted | = = =. 7 | Spgs = ————— T = - 
NUMBER. | masteter Length. Minimum Weight. | | Savas) gee Hemp. Wire. Hemp, py 
Gener? Bike. i) gee ee ~| Size. a Size. Size. — a Number.) | Number. 7 
wet te | Size. | Size. Size. | Size. 
Fathoms.| Inches, Cwt. | Cwt. Inches. Tons, || Fathoms.| Inches, | Inches, Tons. || Fathoms. Inches, | Inches, | | Inches. | Inches. 
so00 | @ | 45 | we] 6k] 7) — | — | 75 | 53 | 2 7 | 90 | 1 3 eat) 2 1 
3600 | 6 | 45 | & oo) eer sg eres re) 21 %] 90 | 1 4 —- —|}—-}=— 
4200 | c | 45 | 4% 8 ee ee ae fa Ae 2} 9 | 90 | 1 4 —|/-—-|-y- 
4800 | @ | 45 | 48 | OF] 103| 2t | Ob} 75 | GF | OF %| 90 | 1 4 — | — | —h = 
5400 é 45 +e 9% | 10k | 2t | 9b] 75 7 24 124 | 90 1 5 | 12 /—-)}] —] — 
6000 | f | 45 We ay 12 2k | 124 | 75 7 | «(ok 124 | 90 1 54 2 —|—|]— 
6700 | g | 60 1. | 44 | 153] 24 | 12k | 75 | 7% | 2k | 124 | 90 1 be | 2 —f;—|— 
7400 h 60 12 174 | 18%] 23 153 | 75 8 23 15$ | 90 1 6 24 — | — — 
8100 a 60 13 | 904 | 22 3 18 75 8h 24 153 | 90 1 6 y~);—-|)]/—|]— 
8900 ) 60 13 | 904 | 22 | 3 18 75 8} 23 15k | 90 1 6 2} 1 4 |— 
9700 k 60 Tt 234 | 254 | 384 22 90 9 3 18 90 1 6 2+ 1 5 14 
10600 l 60 14 234 | 254 | 8} 22 90 9 3 18 90 | 1 6 2} 1 5 14 
11600 m 60° | 481) 27 29 3 26 90 9} 3} | 22 90 1 6 24 1 5 1} 
12700 n 75 46 | 384 354 | 33 26 90 | 10 3} | 22 90 | 6 2} I 5 13 
13900 0 ri) Al 38t | 414) 33 29 90 | 10 8} | 22 9 | 1 6 2} 1 5 1} 
15200 p 75 1 38+ | 414+] 3% 29 90 | 10 3+ 22 90 2 6 2} 2 5 1} 
16700 q 75 Its | 48+ | 464] 4 33 90 | 11 34 26 90 2 6 2} 2 5 13 
18500 r 75 175 43} | 464] 4 33 90 | 11 34 | 26 90 2 6 2} 2 | 5 13 
20600 8 75 lyr 184 | 52 4} 35 90 | 12 4 33 90 2 7 24 6 2} 
22700 t 75 lys 48% | 52 4} 85 | 100 | 12 4 33 90 2 7 24 2 } 2} 
25000 u 90 | lee | 514 | 623] 43 85 | 100 | 12 4 33 oF Were ji 24 y 6 2} 
27300 v 90 | 1a 65t | 69% | 44 39 | 120 | 12 4 33 90 | 2 7 24 2 7 24 
29700 us 90 12s 654 | 69% | 44 39 | 120 | 18 44 39 90 | 2 7 24 2 i 24 
32200 x 90 | 1g; | 65+} 69%] 43 39 | 120 | 13 14 39 90 2 7 24 2 7 2k 
34800 y 90 ys 72 7Fi 43 47 | 120 | 14 44 47 90 2 8 23 2 7 24 
37600 Z 90 | lve | 72 | 77 | 4% | 47 | 120 | 14 5 | 59 90 S| 3 2 7 | 2% 
40400 | at 90 | lvs | 794 | 85 5 59 | 120 | 15 5t | 65 90) 2 8 23 2 7 24 
43200 | bt | 120 | lye / 106 | 1134 | 5 59 | 180 | 15 | 5% 71 | 100 | 2 8 23 2 8 24 
46000 Ch 120 1s | 106 | 1134} 5 59 | 130 |15 | 5% | 78 | 100 2 8 23 2 8 23 
48800 | dt | 120 | Ine | 116 | 124 | 5b | 65 | 130 | 16 6 85 | 100 | 2 8 24 2 8 | 24 
51600 ef | 120 Ips | 116 | 124 bt 65 130 | 16 6 | 85 100 2 8 23 2 8 2% 
54600 | ft | 120 1x | 126% | 135% | 53 71 130 | 16 | 6 85 | 100 2 8 23 2 8 23 
57600 | gt | 120 1% | 138¢ | 1464 | 6 etal (TUE ved fe ol, 113 | 100 os 8 23 | 2 8 25 
60600 | At | 120 | 14% | 138+ | 1465 | 6 85 | 130 — 7 113. | 120 2 8 23 2 8 23 
63800 | it | 120 | 19% | 149t| 159 | 6 | 85 [1380 | — | 7 | 113 | 120 2 8 23 2 g | 23 
67000 | jt | 120 | 148 | 1593] 1713 | 6 65.1180) — | 2 | 118] 120 2 8 24 2 § | 24 
70200 | kt | 150 | 134 | 2155 | 2313 | 65 | 100 | 140 | — | 7h | 128 | 120 By (ts 23 2 8 | 23 
73400 It | 150 | 1423 | 2314 | 2493] 6 | 100 | 140 — 7 | 128 «| 120 ilies 294 2 8 2} 
76800 | mt | 150 | 143 | 248% | 268% | 64 | 100 | 140 — 74 | 128 | 120 3 8 23 2 8 24 
~g9200 | nt | 150 | 148 | 2484 | 2684 | 64 | 100 | 140 | — | 7h | 128 | 120 3 8 23 8 | 2% 
g3s00 | ot | 150 | 13¢ | 2653 | 288 | 7 | 118 | 140 | — | 7} | 128 | 120 3 8 23 3 8 | 2% 
87600 | pt | 150 | 14% | 2653] 288 | 7 | 118 | 140 | — | 7% | 128 | 120 3 8 24 3 8 |. 23 
~ 91600 | gt | 150 | 138 | 284 | 309 | 7 | 118 | 150 | — | 8 | 149 | 120 3 8 23 3 8 | 23. 
95800 rt | 150 11% | 284 | 309 7 113 | 150 - 8 149 | 120 3 8 23 : 8 24 
100200 | st | 150 | 2 299} | 330 74 | 128 | 150 | — 8 149 | 120 3 8 23 3 8 | 23 
~ 105000 | ¢t | 150 | 2 299 | 380 | 7h | 128 [150 | — | 8 | 149 | 120 3 8 23 3 8 | 23 


%* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
Luoyp’s ReGisrER OF SHIPPING, LoNDON.—13/h July, 1922, 
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TABLE 54 


(See Continuation. ) 


ANCHORS and CHAINS for SAILING VESSELS. 


ANCHORS. CHAIN CABLES. 
| Letters ; eee: * _ Bs mi : 4S ue , teas," 
for Bower Anchors. Stream and Kedge Anchors. 
| ry 
#* EQUIPMENT ment as apariher. = = ae —— Stud Chain Cables. 
nse 
NUMBER. Recbher Ex Stock. Ex Stock. 
Book, — =~ —_ PE: = —— —— as ’ Ss : = — — 
amas Proved to 
Bowers. Stream.| Kedge. aul Test. “Wwetent. Stream. | Test. | Kedge. Test. Length, size. nantes — va 
| | 
—_ al eR el z | = | SS 
| Cwts. Tons, | Cwts. Cwts. Tons. Cwts. Tons. Fms. Inches. Tons. Tons. Cwts. 
2100 a 2 1 1 33 | 558 7 ;) , > 120 ee as 12% | 29 
| | 
2500 b 2 Pir 4+ | 632 8} 14+ | 3h 1 — 120 42 | 10} 153 | 844 
| | +9 
3000 c 2 Phe l 5 Ids 10 1} $s # a 135 13 113 1735 454 
eRe es | | bor Si eee >, | i : i 
3400 d 2 1 fal 5} 8 11} 1} 3h8 5 — 165 4 133 208 644 
3900 eat 1 1 64 | 8h 13 | “ae Mr f= 15°) WS ) 16m |. 28 744 
| } 
ie : 
4300 ir 2 1 1 7t| 9x5 143 2t | 438 1 = 165 | 1 18 27 84 
| } | 
Ete fas ag | | ars f é 23 | _ | mane 
4800 g 3 1 1 | 8t| 10:5 233 25 | 5 ah 3 165 | Its | 20%5 8045 | 952 
5300 ora a |. 8) t10) 1, 38 28} 33 Gey | 1% | 4x | 195 | 1% | 2293 | 843 1264 
5900 | 2 Sit 4 1 12 jvash 34} 4 6p [2 4 195 | lve | 258 | 88 141} 
| | | 
re ie | a ee | | a 
6500 3 1 | 1 | 183} 153% 384 43 ye, 23 | 5 210 155 28k | 42} 168 
7100 | k 8 1 1 | 15t | 163% 433 5+ | 7H 23 5 210 | 1q35 | 31 464 | 185% 
oor ik 3 em lh 17 183° 48} 53 | 735 23 | Bas 240 | 14% 34 51 | 232} 
Sacre a es aa oe! ee ae | 
8400 | m | 8 ied a 19 1933 54 63 gis 3} 5h 240 | lye 37% 5DS | 2544 
9200 n | 8 l 1 21 2132 | 60 7t | 9m | 8h | 58 240 | Ii | 40,5 58yo | 2765 
| 
10100 7) 3 1 1 934 | 282° | 67 8 1035 | 4 | 6a% 270 | In 435% 61 so 336 
De | | asi 3 | | 
| Po | | 
| 
11100 Pp 3 1 1 254 | 258 | 729 8} 1033 | 4¢ | 633 270 | 139 | 4755 664%5 359} 
12300 q 3 1 1 273 | 2638 | 79 8} | 1035 | 43 63 270 i 514 714 387} 
: . ot ; ee | =) : R Le P 
13600 y 3 1 I 30 2833 85} 9} 1133 43 730 270 143 554 774 4163 
; SG ject Fen RN eee | pie Ft Red 
15100 s 3 1 1 82 30¢0 | 914 10} 12385 5+ | 743 270 143 59% 823 447} 
16800 ° ¢ 8 | 1 ‘Sail 34. | 3143 | 97 103 | 1233 | 5% 746 270 134 63} 883, | 4783 
18600 u S441 het 36} | 33s% 104 lit | 18% | 53 | 738 270 148 674°5 944%5 5113 
a - | |_ ts > 
20500 vi 8 1 1 38 3430 | 1084 11} | 189% 5¢ | 8 270 2 72 100;%5 | 588} 
22700 | wi} 8 1 1 40 | 3533 | 114 12 1833 6 | 8h5 270 215 765; | 1072p 573% 
25200 ald We Sk a Od 42 | 37y¥5 | 1193 13} 1535 | 6% | 9 300 | 2% | 863 120,55 7174 
| | 
= i | ail Se" 
| te e ij 
27900 7] 3 | 1 1 45 3935 | 128} 15} 1634 74 933 300 245 96} 1343 801 
30800 Zz B44-1 4 48 | 41f, | 137 17 1835 8} | 1033 300 25 | 1014 14275 844} 
| I | | | 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater, 
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ANCHORS and CHAINS for SAILING’ VESSELS. TABLE OF 


(Concluded. ) 
STREAM, CHAIN OR STEEL WIRE. rtp) 5, a HAWSERS AND WARPS. 
Letters _ a ’ ; hae si = 
for | :, i Fe 
#* EQUIPMENT| Eauip- Chain. Steel Wire. Hemp. _— Steel Wire. Hawsers. Warps. 
ment as 
| Inserted i) a ee * Fi 3 | l < | Tae ae - = 
NUMBER. inacates Length. Minimum Weight. Length. | . oe de Hemp. } Wao. | | Hemp. wire. 
aed Size. 3 Size. soy Size. | Size. oi Bach. | umber. | | Number. ae 
| ee ra Size. Size. Size. Size. 
Pathera| Inches Cwt. | Cw. Inches. Tons. || Fathoms.| Inches, | Inches. Tons. || Fathoms. Inches. Inches, Inches. Inches. 
2100 a 45 is 5} se) — | = 1.75 5 13 5+ | 90 1 3 —- | — ~- — 
2500 b 45 | ws | 7] — = | 7 | Sk} 2 | 7 90 ier eae: | = —- = _ 
3000 ce | 45 ts 6s| 7} — | — | 7 5}| 2 | 7 | 90 i} $ }.— =) — 
| 4 = | 52 
3400 d 45 | 3% 65 | 7] — _ 75 6 24 9%] 90 | 1 34) — — — — 
3900 ¢ |. 465 | 8 | 8%] 2 7 75 64 | 2 9190 | 1 | 4 —}—]—]{— 
4300 Ff 45 sf 8 8} | 2 7 75 64 | 24 95 | 90 1 4}/—/—|]/—{— 
| 
4800 g 45 19 93 | 103 | 24 94] 75 7 24 124 | 90 1 4 — — — — 
5300 h 45 | 4 93 | 104 | 2} 9] 75 | whl 2% 128] 90 | 1 5 13 — ) = — 
5900 a 60 44 | 144] 153] 23 | 154] 75 | 8 | 23 154 | 90 l 5 2 —-)—}]— 
6500 5} 60 42 | 144 | 153] 23 154 | 75 8 23 154 | 90 1 5s | 2 —-}/—]— 
7100 ib 60 43 | 174] 18%) 23 154 | 75 sh | 23 154 | 90 1 6 2} —|}—- — 
7700 l 60 42 | 17 | 18%} 2% | 154] 75 9 3 18 90 1 64 | 2} —/—]— 
8400 m 60 13 20t | 22 3 18 75 93 | 3} 22 90 1 7 24 — ~- — 
9200 n 60 ue 204 22 3 18 90 10 3} 22 90 I 7 24 1 4 — 
10100 0 60 te | 233 | 254) 3t 22 90 10 3} 22 90 1 8 23 1 5 13 
| 
J = bk! = — = : |_ a a> ae 
11100 p 75 +4 | 294 | 314) 34 22 90 10 34 22 90 1 8 23 i 5 13 
12300 q 75 13 34. | 864 | 34 26 90) 104 | 3} 22 90 I i) 3 1 5} 2 
13600 , 75 1g 34 | 364] 33 26 90 103 | 34 22 90 ree eS 8 I ab 2 
15100 s 75 | 38} | 414 | 33 | 29 90 11 34 26 90 1 94 | 8} 1 6 2} 
| 
16800 fy Se ed 38; | 41d) 33 | 29 90 11 34 | 26 90 I 10 | 3 1 6 2} 
| 
18600 u 75 | lps | 484] 464) 4 33 90 11 34 26 90 I 10$ | 3} 1 64 | 2} 
| oa 2 ay al. sa~ Pele 
20500 v 75 | iy | 48¢] 46] 4 33 | 90 | 12 | 4 33 | 90 1 11 | 3} 1 7 24 
22700 w | 100 | 14% 644 | 694 | 4t 35 90 12 4 33 90 1 11 34 1 7 24 
25200 xo) 120 175 774 | 834 | 44 35 90 13 4h 39 90 1 12 t 1 8 23 
i 
27900 y | 120 | 1433 | 87 | 98 4t 39 90 13 4h 39 90 1 12 4 1 8 23 
30800 Zz |120 | 1% 96 | 103 43 47 | 120 14 | 43 47 90 1 18 44 | 1 9 3 
| 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
Luoyb’s ReGIster OF Suipprnc, Lonpon.— 13/h July, 1922. 
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EQUIPMENT for TRAWLERS and TUGS. TABLE 55 


ANCHORS. CHAIN. HAWSERS. WARPS. 
#* SECOND re aes Ma Ee eee . eee ae Seed Se Sats : 
LONGITUDINAL | Weight Weight Weight | 
NUMERAL Ex Stock. Btockless. Ex Stock. | Minimum Weight. 
Number. “= Fa - =~ = ‘haat = Length. | Diameter. |— a Fee: “| Length. Size. | Length Size. 
| s | | u or | 
Lx (B + D) } | mae: Bower. | Bower. Bower. Pee station | Link. Link. 

inte: 71 Gta. Cwts. - Cwts. Cwts. Cwts. Fathoms. | Inches, ; Cwts. Cwts. : Fathoms. chaste Pastore. | Inches. 

1440 3 2: 2} ee Aiy,|, ° 14 60 | # 18. seotow alld 60 | ah 1 60 chad 
1710 3 2) 24 3} 3} 14 6O | + | Ws | 153 | 60 44 | 6O | 2 

1980 : 23 23 | 3h 3 14 60 "| | 3% | 44h 153 6Di, |) eee BO | cd 
oe bs - De = ae ieee 2. —% - a | = pee Fe 
2250 3 : 3 33 3 | 13 60 #2 |) 174 192, }..60 | 5 60 | 2 

2620 : 33 34 44 44 2 60 He | 20k 22 60 | 5% 60 3 

2950 é 1 1 5 5 2} 60 te | 23% 254 60 | 5h 60 | 8 
3230 3 44 4 | 5} 5 2k 60 14 | 8% 254 60 54 60 33 
~- 5 | > - = | ~ = E = 
3510 ie 43 4 | 54 5 24 | 75 te 34 364 60 DS 60 34 

3790 3 43 4} 6 5 25 90 te 40} 433 60 5k | 60 | 4 

4040 3 5 44 | 6} 5 25 90 1 46 494 6o | 54 | Go | 4 
4290 3 5} 43 64 6 24 VD ee 46 49} 60 6 60 44 
4530 3 AY 5 7 6} 23 105 | Ive | 603 65 60 | 6 | 60 | 4% 

4770 3 | 53 5} 7t 63 3 105 | Ives | 603 65 | 60 6 | 60 5 

5010 3 6 54 7% 7 3 120 Ini 774 834 60 6 1 we OLS 

5260 3 64 5¥ 8 7+ =| ~~ 34 120 1+5 774 834 60 6 60 | 5 

5570 3 64 6 s} 7k | ~~ 34 120 os 773 83} 60 6 60 5 

5900 3 63 64 8} 8 3h 120 1435 87 | 983 60 7 60 5 
6200 3 7 63 83 8} 3} 120 1435 87 934 0) a (aca | 60 54 
6560 3 74 63 9 8h 33 135 133; 973 1044 60 7) ee 54 

6890 3 74 Z 9} 83 33 135 132; 973 1044 | 60 7 Oh BO; HPts 

7220 Sete 7t 95 9 4 150 1y’s 974 1045 |) 60 7 | 80 5 

= —_——_—_ + — --+-— — ‘= a _ — ——-- - | — —— —_——_—_—_——_ 
7550 3 8 7 =| 10 9} 4 150 | Ive | 120 125 GO 60 5} 
} ! | \ { 1 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


RENEWAL of CHAIN CABLES when WORN. TABLE 56 


When any length of a Chain Cable is so worn that the mean diameter at its most worn part is reduced to the size given 
in the following Table, it is to be renewed. 


| 
ORIGINAL MEAN DIAMETER ORIGINAL MEAN DIAMETER ORIGINAL MEAN DIAMETER | ORIGINAL MEAN DIAMETER 
REQUIRING REQUIRING REQUIRING REQUIRING 
DIAMETER OF i DIAMETER OF = DIAMETER OF DIAMETER OF 
CHAIN OABLE RENEWAL OF CHAIN CABLE. RENEWAL OF CHAIN CABLE, RENEWAL OF | GHAIN CABLE RENEW Ate OF 
iS CHAIN CABLE. Fi CHAIN CABLE. : CHAIN CABLE. ; CHAIN CABLE. 
Inches, Inches. ! Inches. Inches. Tuches. Inches, Inches. Inches, 

11 1 4 2 13 10 9.6 9.2 

16 Te lye lye lis lye 216 2r6 

2 2 5 | 3 14 11 9.2 9.3 

1é ‘. 33 lye lye lye lyé 216 | 2¥6 


Luoyp’s Register oF SurppinG, Lonpon.—13/h July, 1922. . 


PROVING ESTABLISHMENTS. 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


NerHerron (near Dudley)—Lloyd’s Proving House ......... 
TrpTON—Lloyd’s Proving House .........:scssesserseceeeseseeres 
Low WALKER-on-TyNE—Lloyd’s Proving House.............+- 
CueEstTER (Saltney)—Lloyd’s Proving House .................. 
GLASGOW—Lloyd’s Proving House..........s2ccesecssessereeeeanes 
CARDIFF—Lloyd’s Proving House ..........csscssceecesenseneenees 
SunDERLAND—Lloyd’s Proving House .........-:eeeeeeeeeeeeeeee 
CrapLEY Heara—Lloyd’s Proving House ............-....006 


soe dtct ites tise ate fA seedy ditto 
Se rcieanereaenencnece ditto Mr. L. Haffner. 


tee eee erence eeesecseeeseseess 


Be Raewet rusted ruarccenas cons ditto Mr. 8. C. Paul. 


RT ats oe Superintendent, Mr. H. Green. 


ditto Mr. W. A. Drysdale. 
Mr. A. Green. 
ditto Mr. J. R. Parsons. 


ditto Mr. A. Jones. 
ditto Mr. J. H. Butler. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Proving Establishments in the above list, will 
have the notation of “Lloyd’sA.&C.P.” in the Register Book, signifying that the Anchors and Chain Cables have been tested 
at a machine under the control of the Committee of Lloyd’s Register of Shipping. 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
vessels of other than British Registry (see Section 40 of the Rules for Steel Vessels) :— 


BELGIUM ......... Antwerp Engineering Co., Société Anonyme, 
Rue des Indes, Antwerp. 

Société Anonyme de Clouteries Meécaniques, 
Fontaine l’Evéque (for the testing of 
small Chains only). 

wsseeses Société Anonyme des Usines Wattelar- 

Francq., Roux. 

OANADA eS crsescats Thos. Davidson Manufacturing Co., Lim., 
Turcot, Montreal. 

Dominion Chain Co., Lim., Niagara Falls, 


” 


Ontario. 
Hye SCO Deen McKinnon-Columbus Chain, Lim., St. 
Catherine’s, Ontario. 
CzEcHO- Gyertyanligeter Hisenwerke & Stahlhiitte 
SLOVAKIA ...... Josef Bratmann, Gyertyanliget. 
s aes Voigtmann & Sohne, Janowitz, near 
Romerstadt, Maren. 
DANZIG ssa sess eases Danziger Werft. 
DENMARK ......... A/S Ankerkaedefabriken, Brondersley. 
Oa tener ers Government Establishment at Copenhagen. 
PRANOB <ccscesee sa Chaineries de St. Amand, Etablissements 
Dorémieux, Davaine & Quinet, St. 
Amand (Nord). 
oc Aaaeeneen ane Chaineries de Saint-Nazaire, Saint Nazaire. 
sokaee scenes Chantiers & Ateliers Bordelais et Chaineries 
de la Gironde, Bordeaux. 
es SEE Chantiers de la Loire, Nantes. 
Dn PES EET E. Turbot, Anzin (Nord). 
Bo petit eaveees VE. Couillard, Succ", Havre. 
ue cer axgeor Forges de la Chaussade, Guérigny (Niévre). 
dmeccrecsseane Marrel Freres, Capelette, Marseilles. 
Pee ceo M. Hemet, Havre. 
Be ohn tk Société Nouvelle des Forges & Chaineries 


du Nord, St. Amand-les-Eaux (Nord). 

German-Ausrria F. F. von Helldorff & Otto Rothhart, 
Briickl-Kirnten. 

GERMANY ........- D’Hone, Ruthen, Westphalia. 

Sescenees Marinewerft, Wilhelmshaven. 


GERMANY ......... Otto Gruson & Co., Magdeburg (for the 
(Cont.) testing of Anchors only). ~ 
HOGUAND? ...2 ccc: Koninklijke Nederlandsche Grofsmederij, 
Leiden. 
OM Degree te N. V. Nederlandsche Industrie & Handel- 
maatschappij “ Keilehaven,” Rotterdam. 
or Ur) eer reer esc Ansaldo, Gio., & Co., Cornigliano Ligure. 
eae aseenair ee Catenificio Ing. Carlo Bassoli & Co., Leghorn. 
WO i cbcretrote Laminatojo Arlenico, Lecco. 
Py eerie oi Direzione Costruzioni Navali dell’Arsenale, 
Pola (approved for loads 50 tons upwards). 
aay eedsts evens Regia Marina — Direzione Costruzioni 


Navali— Laboratorio Sperimentale, Regio 
Arsenale, Spezia. 

Stahlwerke Weissenfels, Act. Ges., Julisch- 
Venetien (for the testing of small Chains 
only). 

DAPAND soentahevsins Kaiji Kyokai Proving House (Japan Lloyd’s), 

Yokohama. 


Kanto Chain Works, Yokohama. 


Sete Acer re Kobe Steel Works, Kobe (for the testing 
of Anchors only). 
See eeesta Dat se Mitsu Bishi Dockyard & Engine Works, 
Nagasaki. 
Bp oS eae ee Osaka Chain Works. Lim., Osaka. 
Pr ea err Oshima Steel Works, Oshima, Tokio (for 
the testing of Anchors only). 
NORWAY scaro0- 2-08 A/S Kjaettingfabriken, Christiania (for 
testing Chains up to 30 tons). 
Rey ne ceey Aktieselskabet Starkad, Moss. 
gi) Daan sensor os Norsk Ankerkjaettingfabrik A/S.,Christiania. 
SWEDEN <<< <c+ scree» Statens Profningsanstalt (Government 
Establishment), Stockholm. 
Ae Merhrtrte st Ljusne Chain Works (Ljusne Kitting- 


fabrik), Ljusne. 
Ramniis Bruks Aktiebolag, Ramnis. 


cee Tonshammars Bruks Nya Aktiebolag, 
Sandarne. 


United Srartes... American Chain Co., Columbus, Ohio; 


Sewells Point, Norfolk, Va., and Braddock, 
near Pittsburgh, Pa. 


... American Steel Casting Co., Chester, Pa. 


(for the testing of Anchors only). 


..- Baldt Anchor & Chain Co., Chester, Pa. 
... Bradlee & Co.’s Works, Philadelphia, Pa. 
. Buckeye Steel Castings Co., Columbus, Ohio 


(for breaking tests on Chain Cables only). 
‘ape Ann Anchor Works, Gloucester, Mass. 


... J.B. Carr-Woodhouse Co., Inc., Troy, N.Y. 
. Cleveland Steel Casting Co., Cleveland, Ohio 


(for the testing of Anchors only). 


. Columbia Steel Co., Lim., Pittsburgh, Cal. 


(for the testing of Anchors only). 


- Columbus McKinnon Chain Co., Columbus, 


Ohio, and Lebanon, Pa. 


- Frankford Chain Works, Frankford, Phil- 


adelphia, Pa. 


.-- Herreshoff Manufacturing Co., Bristol, R.I. 


(for the testing of Anchors only). 


... Jones & Laughlin Steel Co., Pittsburgh, Pa. 


Lonpon.—17th August, 1922. 
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UNITED STATES... 
(Cont.) 


UPPER SILESIA... 


Knoxville Iron Co., Knoxville, Tenn. 


... Lebanon Chain Works, Lebanon, Pa. 
.. The Logan Iron and Steel Co., Burnham, Pa. 
.. J. McKay & Co.’s Iron City Chain Works, 


McKees Rocks, near Pittsburgh, Pa. 


. National Malleable Castings Co., Cleveland, 


Ohio, and Sharon, Pa. 


-. Osgood Bradley Car Co., Worcester, Mass. 
- Penn Seaboard Steel Corporation, Chester, 


Pa. (for the testing of Anchors only). 


- Seattle Chain Co., 6921, East Marginal 


Way, Seattle, Wash. 


.. Seneca Chain Co., Kent, Ohio. 
. United States 


Chain & Forging Co., 
Columbus, Ohio, and Marietta, Ohio. 


- Weimer Chain & Iron Co., Lebanon, Pa. 
. Whitehill Chain Works, Whitehill, Fields- 


boro, N.J. 


. Woodhouse Chain Works, Trenton, N.J. 


A. Borsig, Berg und Hiittenverwaltung 
Borsigwerk, Borsigwerk. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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BRITISH STANDARD SECTIONS. 


EQUAL ANGLES. 


ane Correct Standard Profile, 

ax _ | sum | Meo | ‘tum 
t t t 

Inches. EG 
x3 | 125 | — | -250 
Lx 1 125 _ *250 
1yx1f | 125 | — | -250 
14x1, | 125 | — | -250 
13x13 | 175 | — | -300 
2x2 175 _ *300 
21x21 | 175 | — | -300 
24 x 24 250 “375 “500 
23 x 28 "250 B75 “500 
3 x3 *250 375 *D00 
34 x 34 “300 "425 500 
4 x4 300 425 “500 
5 x5 375 _— *500 
6 x6 “450 _ *625 
8 x8 *550 — 750 
ao “550 _— *750 


Lonpon.—Revised July, 1920. 


Radii 

Mini Maxi- 

mum mum — 
thick- thick- 

ness ness Root, Toe. 
rolled. rolled. i | a Se 
" " 

Inch, Inch, Inch, Inch, 
“125 *250 at Ij "12 
125 *300 18 13 
125 “300 20 14 
*125 *350 21 15 
175 "375 23 16 
175 “400 "24 ‘17 
"175 | °450 26 18 
*200 500 27 19 
*225 525 29 20 
250 525 30 “21 
275 | *575 33 23 
*300 | °625 36 25 
“B50 700 "42 29 
“425 775 “48 84 
“550 “950 *60 *42 
“550 | 1000 66 “46 


Size. 


Inches, 
2 x14 


24 x1} 
24 x2 
3 x2 
3 x2h 
84 x 24 
34 x8 
4 x38 
x 84 


oe 


rs 


5 x 8h 
5 x4 
6 x38 
6 x3} 
6 x4 
7 x3} 
8 x4 
8 x6 
9 x4 
x4 


UNEQUAL ANGLES. 


Oureesh Biantard Prods, Mini- | Maxi- Radii. 
: mum | mum 
pea Mean. acne thickness|thickness| Root, Toe. 
: rolled. | rolled. 

t t t 7, ig 
Inch. | Inch. | Inch, | Inch, | Inch. | Inch. | Inch, 
175 _ 300 150 375 23 16 
175 _ 800 , 150 | °*400 24 “17 

175 ae “300 175 450 26 18 
*250 | °375 *bD00 200 | *500 27 1g 
250 | °375 | °500 225 525 29 20 
"250 | °875 | :500 | °250 525 30 “21 
*250 | °875 500 | °250 550 32 22 
“300 "425 500 275 575 33 23 
“300 *425 “500 275 600 “BD 24 
“300 | °425 | °500 | °800 | °625 36 25 
“B75 _ 500 | °325 | °625 38 26 
375 _ “500 | 825 | °650 39 27 
375 _ 500 | °825 | 650 39 27 
875 _ 500 | °350 | °675 41 29 
375 — *500 | 350 | °700 “42 29 

— *D25 —_ “375 ‘725 “44 31 

— 625 _ 425 | °775 48 “34 

_ 625 _ 450 | 800 *b4 38 

—_— 650 _ “450 | *825 *b1 “36 

= 675 _ “475 850 “54 38 
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BRITISH STANDARD SECTIONS. 
Lonpon.—Revised July, 1920, 


BULB ANGLES. 


Thickness at 


Size, ie eaters Web thickness. | | 
Ax Bp [| ania | atest | eae ee Be 

isons —- 1 2 | *, | Be t, 
Inches. Inch. Inch. Inch, | Inch | Inch, Inch. Inch. | 
4 x2} 26 21 46 2«| «48 21 16 52 
4} x 2) 28 23 4800 42) 18 | “58 
5 x2h 30 25 “50 4200-8 20 “65 
5 x8 “30 25 50 48 =| +24 20) ) -*65 
54x38 “31 "26 "52 eae | “eEOor) , . +73 
6 x3 33 28 =| 4 48 | 24 | 4 | 78 | 
6 x8} ‘38 28 540] BA | 87 “24 78 | 
7 x8 38 83 “59 48° | (4 28 ‘91 
7 x8} "38 "33 “59 Sao | 08a7 ES 
8 x8 “40 "85 61 "48 "24 "82 1:04 
8 x3} 40 "35 61 boo | cee7 $206) , 2908 
9 x3} 43 “38 "65 “54 ‘27 860«| («117 
10 x 3} “45 “40 or SY eke | ay dieygp Oey) ato | 
11 x3} 48 43 70 ‘Bee | RaT | gee) ie 
12 x3} 50 45 73 | ‘4 | 87 | 48 | 156 
12 x4 "50 "45 49 +) 60% | OF§o . 4h a8 1°56 
13} x4 54 | Pate) er 60 30 54 1°75 
15 x4 ‘BT | 62 | 82 60 “30 60 1°95 


Where the thickness of Bulb Angle is greater than the Standard thickness, the flange and web will not be 
of the same thickness; generally for each °05 inch increase in the thickness of the web the thickness of 
the flange will be increased -025 inch. 
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BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


CHANNELS. 


a os soma By A ~~ 2205 -----------8 
Size. waanaard rote. thickness, Radi. 
Web and ae Web. rine. Misia or “aa ae a 
he = as ~ rolled. — 
AXxB t t, r Fs 
Inches. it fale rer Inch. ~ Kgl Inch. - — 
3x 1 20 28 20 30 15 
ih otaels "24 “B31 | "24 36 “18 
5 x 2h | 25 "38 25 42 21 
6x 38 | 25 38 25 48 "24 
6 x 3} 28 48 28 ‘bd 27 
7x 3 26 “42 26 48 "24 
7 x 33 “30 "50 “30 D4 27 
8 x 3 28 “44 28 48 4 
8 x 3} “32 "52 82 bd 27 
9 x 3 | 30 “44 “30 | 48 "24 
9 x 3} “34 54 34 | 54 27 
10 x 8 32 Leametn 6 32 48 24 
10 x 3} 36 | 56 36 54 27 
12 x 8h 35 | 50 35 54 27 
12 x 3} 40 | 60 40 | 54 27 
12 x 4 40 | +80 40 60 30 
15 x 4 41 | 62 41 60 30 
17 x 4 48 1 °68 48 60 30 


The Standard thickness of flanges of Channel bar is to be measured at distances half way between the extreme 
edges of the flanges and the inner side of the web. ‘ 
The web. of Channel bars can be increased beyond the Table thickness but the thickness of flanges remains 


constant, 


292 


“ 


ASSIGNMENT OF FREEBOARD. 


The Committee of Lloyd’s Register are empowered to assign freeboards to British Vessels and to vessels registered 
in other countries. Forms of application for the assignment of freeboard can be obtained from the London, or other, 


ollices of the Society. 
FREEBOARD MARKING FOR STEAMERS. 


Top of Statutory Deck Line. .- ee ee macembarise 


ses * 
a 
ga : 
FI ' 
83 ' 
' 
ArT qa ' FORWARD 
nae 3 : —> 
Zs t 
£5 
ss ‘ 
ea ' Vertical line to be 
FI 3 a aa 21 inches forward > 
jee ‘ of Oentre of Disc. ' 
2e ‘ 
gs ‘ FW 3 
$e : 
3+ ‘ is eo teu 
33 
mA 
UprER EDGE of horizontal J S 
line passing through the—>-Y- 


These measurements to be taken from 
W Centre of Dise to top of each line. 


Centre of Dise. 


WNA 


‘ 

' 

Outside diameter 7 
€ of Disc, 12 inches: ‘ : 

thickness 1 inch, + ‘ 

| 

‘ 


Lines 9 ins. in 
} lengthand lin. 


Horizontal line 18 inches ' in thickness, 


' 
‘< long and 1 inchin thickness, >: H H 


The Centre of Dise to be placed on both sides of vessel amidships, f.¢., at the middle of the length of the load water line. Vessels are to be marked with such of the 
horizontal lines as are applicable to the nature of their employment. In accordance with the Regulations made by the Board of Trade, the discs and lines must be permanently 
marked by centre punch marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society’s Register Book that the freeboard assigned shall be marked on the vessel's 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 


FREEBOARD MARKING FOR SAILING VESSELS. 


Vv 


apse 


J 


Freeboard to be measured from Oentre of —y' 
Dise to top of the Statutory Deck Line. ; 


Top of Statutory Deck Line- —- 


Arr 


\ FORWARI 

< ORWARD ss 
' 
Vertical line to be | 
— 21 inches forward —>! 
nite Ce : of Centre of Disc, ' 
8 = : | 
| 


These measurements to be taken from 
Centre of Dise to top of each line. 


WNA 


Uprerr EpDGE of horizontal 
line passing through the— > - - 
Ceutre of Dise. 


Outside diameter Lines 9 ins. in 
of Disc, 12 inches; > 


| thickness, linch. { 


' D 
' ’ 
‘ ‘ 

' 
' ' 
' ' 
’ ' 
y ' 
'‘ ! 
' ! 
t 1 
‘ 


< lengthandlin. \ 
in thickness. , 


‘ Horizontal line 18 inches - 
; < longand 1 inchin thickness. > ; 


The Centre of Dise to be placed on both sides of vessel amidships, i.e., at the middle of the length of the load line. Coasting vessels are required to be marked with only 
the maximum load line in fresh water. In accordance with the regnlations made by the Board of Trade,the dise and liner must be permanently marked by centre punch 
marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 
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